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JOHN MURRAY EXPEDITION 


INTRODUCTION 


The collection consists of 1160 specimens, of wMch 101 are small forms which it 
has not been possible to name. The remaining 1059 fali into 36 genera, of which one is 
believed to be new, and 53 species and subspecies, of which 18 are believed to be new. 
The majority of the previously known species ha ve been described by one of three authors ; 
Alcock (1893) and Koehler (1909), both of whom have reported on the collections made 
by the R.I.M.S. “ Investigator ”, and Ksher (1919), whose report on ‘ The Starfishes of 
Philippine Seas and Adjacent Waters ’ is particularly valuable. The arrangement and 
classification put forward by Fisher (1911 et seq.) has been followed in the present report. 

The colours of a certain number of specimens were matched with those given in 
‘ Color Standards and Color Nomenclature ’ by Ridgway (1912), as soon as possible 
after capture. When mentioned in the text, colours refer to this work unless the contrary 
is stated. 


Details believed to be of systematic importance are illustrated in the text-figures, 
which are by the author. Each has been drawn under a camera lúcida, but is presented 
somewhat diagrammatically. Spines, which in life stand erect, are usually shown lying in 
the same plane as the plate that bears them. For the plates I am greatly indebted to 
Mr. J. Henderson of the Zoological Laboratory, Cambridge. 

A glossary of terms used in starfish nomenclature is given by Fisher (1906, p. 1118). 
The following abbreviations are used in this paper : 


Abact. 

SMP. 

IMP. 

TP. 

Act. int. 
Adamb. . 
Adamb. Act. 
Adamb. Fm. 


abactinal. 

supero-marginal plate. 
infero-marginal plate. 
terminal plate. 

actinal intermediate (or interradial). 
adambulacral. 

actinal surface of adambulacral plate. 
furrow spines. 


I would like to take this opportunity of extending my sincerest thanks to Dr. Baini 
Prashad, Superintendent and Honorary Director of the Zoological Survey of índia, who 
very kindly sent to Cambridge for comparison some types and other material from the 
collections under his care ; and to Mr. D. Dilwyn John, who has devoted much time and 
trouble to the correction and revision of the manuscript. 
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LIST OF SPECIES COLLECTED BY THE 

EXPEDITION 



Stations 

Total 

Depth 


Species. 

at whicli 
obtainecl. 

miinber 

obtainecl. 

in 

inetres. 

Locality. 

Eremicaster tenebrarius (Fisher) . 
Hyphalaster tara Alcock & Wood- 

171 

. 24 

3840-3872 

. African coast. 

Mason .... 

171 

. 15 . 

3840-3872 

* ? J >> 

H. giganteus sp. n. . 

171 

1 

3840-3872 

• 5? 

Pectinidiscus annce Ludwig . 

Astropecten polyacanthus Müller & 

104, 106, 
110 

. 41 

207-384 

. Zanzibar. 

Troschel .... 

27, 146 

. 106 

37-91 

. Gulf of Aden, 
.Maldives. 

A. griegi Koehler 

143, 145 

. 13 

494-797 

• i) 

A. pusülulus Fisher . 

153 

2 

256-293 

• J) 

A. monacanthus Sladen 

80 

. 3 . 

16-22 

. Arabian Sea. 

Persephonaster cingulatus (Fisher) 

118, 185 

. 2 . 

1789-2000 

Zanzibar, 
Gulf of Aden. 

P. sewelU sp. n. 

105, 110, 
115, 123 

. 9 . 

238-658 

. Zanzibar. 

P. gracilis (Sladen) . 

81, 120, 
171 

3 

2926-3872 

. Arabian Sea, 
Zanzibar, 
African coast. 

Dipsacaster farquharsoni sp. n. . 

157 

1 

229 

. Maldives. 

Luidia prionota Fisher 

A 

. 2 

65-68 

. Gulf of Suez. 

L. avicularia Fisher . 

27 

1 

37-91 

. Gulf of Aden. 

Pectinaster agassizii (Ludwig) 

185 

2 

2000 

* >> >5 

P. agassizii granuliferus subsp. n. 

26 

3 

2312 


Benthopectm heteracanthus sp. n. . 
PsmdarchasteT mozaicus Alcock & 

26 

.1 

2312 

* 5) 55 

Wood-Mason 

108, 115, 
122 

. 4 . 

640-786 

. Zanzibar. 

P. diversigranulatus sp. n. . 

26, 59 

. 3 . 

1948-2312 

. Gulf of Aden, 
Arabian Sea. 

Paragonaster stenostichus Fisher . 

105, 110 

. 2 . 

238-384 

. Zanzibar. 

P. Gtenipes breviradiatus subsp. n. 

105, 106, 

. 63 . 

183-293 

• 55 


153 

1 

256-293 

Maldives. 

Rosaster cassidatus sp. n. . 

153, 157 

. 58 

229-293 

• 55 

Mediaster ornatus Fisher . 

159 

1 

914-1463 

• 55 

M. murrayi sp. n. . . . 

107, 109, 
123 

. 57 . 

256-640 

. Zanzibar. 
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JOHN MURRAY EXPEDITION 



Stãtions 

Total 

Depth 


Species. 

at which 

number 

ín 

Locality. 

obtained. 

obtained. 

metres. 


Nymphaster moebii (Studer) 

105, 108, 
109, 110, 

. 55 . 

238-786 

Zanzibar. 


115, 122 
143, 145 

. 11 

494-797 

. Maldives. 


184 

. 6 . 

1270 

. Giilf of Aden. 

Evyoniaster ephemeralis sp. n. 

115 

1 

640-658 

. Zanzibar. 

Lithosoma ocMerotatus sp. n. 

105 

1 

280 


Astroceramus cadessus sp. n. 

157 

. 2 . 

229 

Maldives. 

Mütéliphaster wood-masoni Alcock 

157 

. 2 . 

229 

• 55 

Mabahissaster zengi gen. et sp. n. 

106 

1 

183-194 

. Zanzibar. 

Stellaster equestris (Retzius) 

72 

. 16 

73 

. Arabian Sea. 

Stellasteropsis cólvhrinus sp. n. 

24, 27, 

. 30 . 

13-5-200 

. Gulf of Aden, 


45, 53 



Arabian Sea. 

S. tuberculiferus sp. n. 

45 

1 

38 

• 55 55 

Monachaster umbonatus sp. n. 

A 

1 

65-68 

. Gulf of Suez, 

Anthenoides marleyi Mortensen . 

106 

. 9 . 

183-194 

. Zanzibar. 

A. cristatus (Sladen) . 

194 

. 495 . 

220 

. Gulf of Aden. 

Oreaster hiulcus Miiller & Troscliel 

53 

. 2 

13-5 

. Arabian Sea. 

Nardoa faouzii sp. n. 

53 

1 

13-5 

• 5 5 5 5 

Narcissia mohamedi sp. n. . 

24, 157 

. 2 . 

73-229 

. Gulf of Aden, 





Maldives. 

OpMdiaster purpureus Perrier 

157 

1 

229 

• 55 

Linckia multifora (Lamarck) 

MBI 

. 3 

26-29 

Red Sea. 

Paranepanthia bracMata (Koeliler) 

24, 43, 

. 9 . 

38-200 

. GuKofAden, 


45, 70 



Arabian Sea. 

Henrida sp. . 

24 

. 5 

73-200 

. Gulf of Aden, 

Hemicia sp. 

105 

. 5 

238-293 

Zanzibar. 

Dictyaster sp. . 

54 

1 

1046 

. Arabian Sea. 

Acanthaster mauritiensis de Loriol . 

53 

1 

13*5 

• 55 55 

Pteraster obesus H. L. Clark 

157, 177 

. 4 . 

229-366 

Maldives, 
Gulf of Aden. 

Retaster sp. . . . . 

27 

1 

37-91 

* 55 55 

Hymenaster alcocki Koehler 

118 

1 

1789 

, Zanzibar. 

Zoroaster alfredi Alcock 

81 

1 

3351 

, Arabian Sea. 

Z. angulatus Alcock 

159 

. 2 

914-1463 

Maldives. 

Gnemidaster squamms (Alcock) . 

185 

. 2 . 

2001 

. Gulf of Aden. 

Sclerasterias mazophorus (Alcock) 

35, 194 

. 19 

220-549 

• 55 55 

Odinia austini Koehler 

152 

1 

609-915 

Maldives. 

Brisinga trachydisca Fisher 

108, 115, 

. 10 . 

640-914 

Zanzibar. 


124 




B. gunnii Alcock 

34 

1 

1022 

. Gulf of Aden. 

Freyellaster spatiãifer Fisher 

118 

. 2 . 

1789 

. Zanzibar. 
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SYSTEMATIC ACCOUNT 

Order PHANEROZONIA. 

Family Porcellanasterid^. 

Sub-family Porcellanasterin.e. 

Genus Eremicaster Fisher. 

The following are the previous records for species of this genus ; all are from the 
Pacific Ocean: 


Species. 

(Synonyms in brackets.) 

Reference. 

Number 

caught. 

Number 

of 

stations. 

Locality. 

Depth. 

Bottom. 

tenebrarius (Fisher) 

Fisher, 1911 

51 

3 

S. Alaska to 
Galapagos Is. 

3867- 
4129 m. 

Grey inud ; grey ooze. 


Clark, 1913 

1 

1 

1 

W. coast of 
Califórnia 

3217 m. 



„ 1920 

24 

5 

Eastern tropical 
Pacific 

3609- 
5121 m. 

: Various. 

{waUharii Ludwig) 

Ludwig, 1905 

30 

8 

Gulf of Panama 
to Galapagos Is. 

2418- 
4082 m. 

Green inud; dark 
green sand ; globi- 
gerina ooze. 

pacififcus (Ludwig) . 

„ 1905 

21 

7 

Ditto. 

2070- 
3436 m. 

Green mud; globi- 
gerina ooze. 


Fisher, 1911 

6 

3 

Bering Sea, 
Alaska 

1546- 
3187 m. 

Grey ooze; green 

mud ; brown ooze. 


Clark, 1913 

11 

3 

W. coast of 
Califórnia 

1586- 
1992 m. 



„ 1920 

2 

2 

Eastern tropical 
Pacific 

3609- 
4023 m. 

Liglit grey and brown 
globigerina ooze; 
fine grey mud. 

crassus (Sladen) 

Sladen, 1889 


1 

Mid-ocean, 
South Pacific 

4267 m. 

Red cl ay. 

gracilis (Sladen) 

„ 1889 


1 

Off Chili 

4067 m. 

Blue mud. 

vicinus Ludwig 

Clark, 1920 

46 

2 

1 

O ff Peru 

5121- 
5776 m. 

Fine dark brown mud. 


Eremicaster tenebrarms (Fisher). 

Porcellanaster (Eremicaster) tenébrarius, Fisher, 1905, p. 293. 

Porcellanaster waUharii, Ludwig, 1905, p. 92, pl. v, figs. 26 and 27. 

Eremicaster tenebrarius, Fisher, 1911, p. 24, pl. i, figs. 1 to 4, pl. ii, fig. 4, pl. liii, figs. 4 and 4a. 
OcCtTRRENCE : 

St. 171, SW slope of the Carlsberg Ridge, 3840-3872 m. : 24 speciméus. 
Remarks. —The specimens agree closely with the description of the American fonns. 
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In all the larger examples each supero-marginal plate is armed with a spine equal in height 
to the plate itself (about 2-25 mm.), and two of the specimens ha ve a second shorter spine 
on the third and fourth plates of each arm. The terminal plate bears five spines, a pair 
on the actinal edge of the outer wall directed outwards, a median spine above them, and 
proximally another pair which appear to continue the series of the supero-marginal spines. 
These two latter spines are barely 1 mm. long ; the other three are equal in size to those 
of the supero-marginal plates. Segmentai papillae extend about a third of the way down 
the arm before becoming spiniform. No specimen has more than one true adambulacral 
spine. The specimens range in size from R 6 mm. to R 30 mm., and the table below 
shows some of the features which change as the animal grows : 







Number 

Number of 


Number of 


Number of rows 

of papillae per 

K, mm. 

r, mm. 


R/r. 


of 

SMPs 


spines on 


cribriform 

organ. 






SMPs. 

unarmed. 


TP. 


Median organ. 


Outer organ. 

6 . 

3 

• 

2-0 


4 

All 


3 


6 


2 

6 . 

3 


2-0 


5 

>> 


3 


8 


0 

7 

3 


2-3 


3 . 

5? 


3 


8 


0 

7 

3 

. 

2-3 


5 . 

55 


3 


8 


0 

7 

3 

. 

2-3 


5 

55 


3 


8 


0 

7 

3 

. 

2-3 


5 

55 


3 


8 


0 

7 

3 

. 

2-3 


5 . 

55 


3 


8 


0 

7 

3 

• 

2-3 


5 . 

55 


3 


8 


0 

8 

4 

. 

2-0 


4 . 

None 


3 


6 


2 

9 . 

4 

. 

2-2 


5 . 

55 


3 


10 


2 

10 . 

4 

. 

2-5 


5 . 

Interradials 


3 


8 


2 

10 

4 

. 

2-5 


5 

All 


3 


8 


4 

10 

5 

. 

2-0 


5 . 

55 


3 


8 


2 

11 

5 

• 

2-2 


5 . 

Interradials 


3 


8 


2 

15 . 

7 

. 

2-1 


7 

None 


3 


14 


6 

15 . 

6 

• 

2-5 


5 

55 


5 


8 


4 

16 . 

7 

, 

2-3 


6 . 

Interradials 


3 


14 


6 

16 . 

7 

. 

2-3 


6 . 

None 


3 


16 


8 

20 . 

8 

, 

2-5 


7 

55 


5 


12 


6 

22 . 

8 

. 

2-7 


8 . 

55 


5 


10 


6 

23 . 

10 

. 

2-3 


9 . 

55 


5 


14 


10 

28 . 

11 

. 

2-5 


8 

55 


5 


12 


6 

33 

12 

. 

2-8 


12 

55 


5 


16 


10 

30 . 

10 

• 

3-0 


11 

55 


5 


14 


10 


(i) The R/r ratio, though variable owing to the distortion of the specimens, shows a 
definite increase with growth. (ii) The smallest forms have no supero-marginal spines. 
They tend to appear íirst on the plates of the ray, and then on every plate. (iii) The 
smaller specimens have three terminal spines only ; the inner pair do not appear till later. 
(iv) The number of rows of papillae forming a cribriform organ increases as the animal 
grows, and the two outer organs do not usually appear till the specimen has reached 
R 8 mm. 
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Ocean. 


Pacific 


Southern 


Indian 


Atlantic 


The young forms, which possess only a single cribriform organ, are indistinguishable 
from species of Porcellanaster, and are very different from the adult forms with three 
cribriform organs and supero-marginal spines. Nevertheless I believe that the trends 
sho\vn in the table are sufficiently continuous to justify the inclusion of all the examples 
in one species. 


Genus Hyphalaster Sladen. 

Twelve species ha ve up to the present time been ascribed to this genns, but Ludwig 
(1907) considers H. valdiviw Chun to be synonymous \vith Thoracaster cylindratus Sladen, 
and H. antonii Perrier to be synonymous with H. parfaiti Perrier. Lieberkind (1932, 
1935) adds H. gracilis Koehler and H.fortis Koehler to the list of synonyms of H. parfaiti, 
so that the number of species is thus reduced to eight. Their distribution is shown in the 
table below : 


Species. 

(SynonjTns in brackets.) 

' Number 

1 caught. 

Number 

of 

stations. 

Reference. 

Locality. 

Depth. 

Bottom. 

diadeniatiis Sladen 


1 

Sladen, 1889 

W. of S. America 

3800 m. 

Blue mud. 

hyalinus Sladen . 


1 

5 ) 

Mid-Pacific 

5000 m. 

Radiolarian ooze. 

inermis Sladen 

1 


1 

5 5 5 5 

S. of Japan 

5 5 5 5 

3000 m. 

Blue mud. 

moseri Ludwig 

2 

1 

Ludwig, 1905 

4505 m. 

Globigeriiia ooze. 

planus Sladen 


1 

Sladen, 1889 


3500 m. 

D ia tom ooze. 

, scotice Koehler 



Koehler, 1907 


2538 m. 


tara Alcock & Wood- 
i Mason 



Alcock and Wood - 
1 Mason, 1891 

! Bay of Bengal 

3195- 
* 3650 m. 

1 

Globigerina ooze 
puinice. 

parfaiti Perrier . 

1 

1 

Perrier, 1894 

Gulf of Gascoiiy 

1 

4787 m. 

Grey yellow mud. 


26 

2 

Lieberkind, 1932 

Coast of Korway 

2278- 
2400 m. 

Blue mud. 

1 


2 

' „ 1935 

S. Greenland 

3051- 
3087 m. 


' (antonii Perrier) 

1 

1 

Perrier, 1894 

Azores 

2995 m. 

Soft white mud. 


2 

2 

Koehler, 1909a 

Azores, 

Cape Verde Is. 

3800- 
5430 m. 

Sand and mud. 

(gracilis Koehler) 

3 

1 , 

55 55 

Coast of Spain 

5413 m. 

Globigerina ooze. 

(fortis Koehler) 

3 

2 

1 

Cape Verde Is., 
Azores 

3890 m. 
4360 m. 

Sand and mud. 
Globigerina ooze. 


Hyphalaster tara Alcock & Wood-Mason. 

Hyphalaster Iara, Alcock & Wood-Masou, 1891, p. 434, text-fig. 11. 

OCCURRENCE : 

St. 171, SW slope of the Carlsberg Ridge, 3840-3872 m. ; 15 specimens. 
Distribution.— Bay of Bengal; Indian Ocean off NE África. 

Description.— The following description is taken from one of the seven larger 
specimens, the dimensions of which are : R 20-25 mm . and r 8-12 mm. R/r varies 


I 
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from 2*0-2-5. It is not possible to get a more accurate figure owing to the distortioii 
which tlie specimens have sufíered. 

The abactinal surface is beset with rather small, well-spaced paxillee, each bearmg 
three or four rounded granules. At the base of each radius there is a conspicuous patch 
of larger paxillse, each of which has ten to twenty granules. The proximal end of the 
patch is about 2 mm. from the centre of the disk ; the patch is some 3 mm. long by 1 mm. 
broad, and its distai end is about 6 mm. from the point where the third pair of supero- 
marginals come into contact. Each patch contains eighteen to twenty-four paxiUse in 
three irregular rows, and there are also two rows of large paxillse lying paraUel with, but 
separated by two rows of small paxillse from, the four supero-marginal plates which bound 
the disk. 

The madreporite, which measures about 1 mm. radially by 2 mm. tangentiaUy, hes 
against the supero-marginals on one of the interradii and its sulci radiate from a point 
on its inside edge. The cribriform organs, three to each interradius, are composed of 
sixteen rows of papillse. An epiproctal cone, 1 to 2 mm. long, is present. 

There are six supero-marginal plates, of which the distai four are in contact with their 
opposites down the length of the ray. The first plate is about 3 mm. long, the next four 
2'5 mm. long, and the sixth 2 mm. long. All are about 2 mm. high and are gently curved. 
For the most part they lie horizontally and form a broad border to the paxillar area, 
with the infero-marginal plates just visible beneath them, but this varies considerably 
with the condition of distortion of the specimen and the plates may lie almost vertically. 
They are always set at a steeper angle on the arms. The infero-marginals he directly 
below the supero-marginals, but their height is uniformly less, decreasing from 2 mm. 
interradially to rather less than 1 mm. at the end of the arm. They stand vertically and 
do not encroach on the actinal surface. 

The terminal plate is large, about 3 mm. long by 3 mm. high, faintly carinate and 
armed with four fine tapering spines, hyaline at the tip and 3 mm. long. The first spine is 
situated on the mid-abactinal line near the proximal edge of the plate and points vertically 
upwards. The second spine is also median and abactinal in position and projects upwards 
and outwards from a point near the distai edge of the plate. A pair of spines, directed 
horizontally, arise from the actinal border of the end wall of the terminal plate. The 
surface of the supero-marginal and terminal plates is covered by a series of very fine 
papillse. 

The actinal intermediate areas are paved with regular columns of rectangular, imbri- 
cating plates, devoid of spines. There are eight columns running at right angles from the 
infero-marginal plates to the adambulacral and mouth plates. There are also eight rows 
tangentiaUy, but the arrangement in this direction is less regular. Each of the aãambu- 
lacral plates bears a furrow comb of five or six short flattened and bluntly triangular 
spines ; these are usuaUy folded back over the actinal surface of the plate, which is devoid 
of any armature. The mouth plates bear a pair of short stout conical spines projecting 
into the mouth cavity, and a comb of seven or eight spines, similar to those of the 
adambulacral plates, projecting into the furrow. 

Vaeiation.— ^Among the seven larger specimens the following variations are found : 
(i) One example shows a remarkable elaboration of the pattern formed by the large paxiUse. 
A second radial patch, of twelve to fifteen large paxillse in two irregular rows, lies distai 
to the first and is separated from it by two or three rows of small paxillse. About a 
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millimetre on either side of this second patch, and a little nearer tlie centre, there is a 
group of four to twelve large paxillse. (ii) There is rariation in the size of the large 
paxülee, and this is particularly marked in the rows near the supero-marginal plates, for 
the component paxülse of these are in some examples three to four times, in others barely 
twice. the size of their neighbours. (iii) One spechnen has five small granules on the 
actinal surface of each mouth plate. In the rest the mouth plates have no actmal armature. 

Youxg Foríis. — ^Eight spechnens have a major radius of beWeen 6 and 12 mm. All 
that are not too baclly damaged show a small patch of enlarged paxillse on each radius. 
Other features are: R/r about 2-0 : supero-marginal plates three to fom’ ; four to six 
furrow spines; three spines only on the terminal plate, the proximal of the two median 
spines being absent. 


Hyphalaster giganteus sp. n. (Pl. I, figs. 3 and 7.) 

OccuRREiSrcE ; 

St. 171, SW slope of Carlsberg Ridge, 3840-3872 m. ; 1 spechnen. 

Diagnosis. —Glose to Hyphalaster parfaiti Perrier, differing mainly in lacking spinelets 
on the actinal intermediate plates. Disk large, inflated ; amis long, thin and tapering; 
interbrachial ares Avidely rounded ; cribriform organs nme. Abactinal surface beset with 
uniform paxillse, each with one or two central spinelets surrounded by a circle of seven to 
nine shnilar spmelets. Supero-marginals twenty-six, the distai tweuty-one in contact 
abactinally. Infero-marginals corresponding to supero-marginals, except in middle of 
arm, where they are a little longcr. Actinal intermediate plates rectangular, imbricating ; 
arranged in radial and tangential columns ; devoid of granules or spines. Adambulacral 
plates with four or five conical furrow spines and two fine acicular spinelets on the actinal 
surface. Mouth plates armed each with a strong spine projecting into mouth cavity, and 
six or seven furrow spines similar to those of adambulacral plates ; actinal surface with 
five small hemispherical granules. 

Description.— R 88 mm., r 24 mm., R/r 3-6. The single spechnen is in poor con- 
dition, for it has only one complete arm, which was broken, but still attached, when the 
animal was brought up. The abactinal surface is much inflated, apparently by a large 
coUection of mud in the stomach. It is covered by uniform close-set paxillse, on each of 
which there is a whorl of seven to mne spinelets surrounding one, or occasionally two, 
similar spinelets, which are roughly twice as high as broad, slightly tapering and rounded 
at the tip. There is no epiproctal cone. The madreporite, lying against the supero- 
marginal plates on an interradius, measiires 4-5 mm. tangentially and 4 mm. radially. 
Its furrows radiate from a point about 1-5 mm. from the inside edge. 

The supero-marginal plates mmiber twenty-six, and of these the distai twenty-one 
are in contact with the corresponding plate of the opposite side of the ray. The plates 
are longer than high in the interradius, square at the base of the arms, and thence higher 
than long, as is shown by the foliowing measurements : 

Plate No. 

Í7 11 . 20 . 

Length ... 5 . 3-5 . 2-5 . 1-25 mm. 

Height ... 4 . 3-5 . 3 .2 
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Seen in section the plates slope inwards, are somewliat curved, and meet at a point so 
that the arm has the shape of a G-othic arch. The plates bordering the disk are similar in 
position and shape, but when seen from the side they are slightly tiunid whereas along 
the arm the plates are quite flat. 

In the middle of the single arm the infero-marginals are a little longer than the supero- 
marginals, but elsewhere they correspond with them except at the base of one of the 
broken arms, where injury is, perhaps, responsible for the irregularity. The plates are 
rectangular and do not encroach on the actinal surface. Their dimensions are : 


Plate ISTo. 

f. 10. 20. 26^ 

Length ....5.4 . 3 . 1*75 mm. 

Height . . . . 3 . 3-5. 2 . 1 „ 


Both sets of plates are covered with very small papillse, which to the naked eye give a 
“ matt ” efíect. On the abactinal surface a strip of brownish pigment extends down the 
centre of each arm. 

In two of the interradii there are nine cribrifwm organs, each extending over both 
supero- and infero-marginal plates. The outermost organ is made up of sixteen, the 
innermost of twenty rows of slightly elongate papillse. The interradius in which the madre- 
porite is lodged has but eight cribriform organs and these occur only between the infero- 
marginal plates ; between the supero-marginals only a few papillse are to be seen, mostly 
lying near the upper edge of the plate; the remainder ha ve probably been scraped off. 
One of the arms has evidently been injured and regeneration has led to irregularity in 
the arrangement of the plates, for the infero-marginals no longer correspond to the supero- 
marginals. As a result two interradii have seven complete cribriform organs and one 
half-organ between the supero-marginals. In one case this lies isolated; in the other 
two supero-marginal portions converge on one infero-marginal portion and form a Y-shaped 
organ. 

The actinal intermediate areas extend to the eighth or ninth infero-marginal 
and the component plates lie in regular radial columns, of which the central column 
contains ten to twelve plates, and less regular tangential rows. As the outer border 
of the area is approached the plates show a decrease in size. Their surface is quite 
smooth. 

The adambulacral plates are mostly badly damaged. There are four or five conical 
furrow spines, those in the centre nearly 2 mm. in length, those outside commonly about 
half this size. Near the outer border of the actinal surface two fine pointed spinelets, 
about 0-5 mm. long, are found. 

Each mouth plate bears a robust spine directed into the mouth cavity and a furrow 
series of seven spines similar to those of the adambulacral plates. On the actinal surface 
five small hemispherical granules form two series, one parallel with the furrow and another 
parallel with the suture between the adjacent plates. 

Afpinitibs. —Two other species of Hyphalaster which possess nine cribriform organs 
have been described, and the table below shows the main differences between them and 
//. giganteus : 
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Species. 

R. 

R/r. 

Number of SMPs. 

Act. int. plates. 

giganteus 

88 mm. 

3-6 

26 

Bare. 

parfaiti . 

õõ „ 

3-0 

16 

Spiny. 

moseri . 

. 32-5 „ . 

2-Õ 

11 

53 


The greater K/r ratio and more niimerous supero-marginal plates of giganteiis are of 
doubtful significance in vievr of its greater size, but, on account of the complete abseiice of 
spines or granules on the actinal intermediate plates. it would not be jnstifiable to regard 
the present example as identical with either H. parfaiti or H, moseri. There is a possibility 
that it belongs to a knowii species, but is um^ecognizable owing to the discrepancy in size 
between it and the described type, but there are no grounds for this \úew and the course 
open to least objection is the creation of a new species. 


Sub-family CTENODiscixni:. 
Genus Pectinidisciis Liidwig. 


Pectinidisciis annce Ludwig. 

Pectinidiscus annce, Ludwig, 1907, j)- 312 ; Lieberkind, 1932, p. 293, pl ii, figs. 3-8, pl. v, figs. 4—13, 
pl. vii, fig. 3. 

OccuRRENCE AXD DiSTRiBUTiox.—Tlie geiius contains two species, P. sibogw 
Dõderlein, from th.e Malay Archipelago, and P. annce Ludwig, of wliich all the known 
records are shown in the table below : 


Expedition. 

Station. 

Number 

caught. 

Locality. 

‘ Valdivia ” 

242 

3 


OÔ* Dar-es-Salaam 

ii 

243 

2 



ii 

245 

50 

1 

Zanzibar cliannel 

‘ Mababiss ” 

104 

1 


ii 

ii 

106 

38 


ii 

a 

110 

2 


*i 


Depth. Bottom. 

404 m. Green inud. 

400 m. 

463 m. Globigerina ooze, blue clay. 

207 m. Grey green mud, sand and shells, 
183-194 m. Green mud. 

347-348 m. i Grey green mud, sand and sliells. 


Kemarks.—^T he table on p. 334 throws some light on some of the changes which 
accompany growth. 

The changes which accompany growth are : (i) The K/r ratio increases. (ii) The 
number of supero-marginal plates bearing spines becomes proportionately greater. The 
variation in the absolute nmnber of spines is noted by Lieberkind. (iii) It is characteristic 
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of adults to have smaller paxillse on the epiproctal funnel and alongside the supero- 
marginals. In small specimens in which E, is less than 14 mm. only tlie paxillse on the 
epiproctal funnel are noticeahly smaller than those of the rest of the disk. (iv) The 
smaller specimens commonly have four instead of five furrow spines. 

The paxillse of the smallest specimens examined are surmounted by a crown of six 
to eight granules about a single one. This condition persists unchanged up to the largest, 
with the exception of the specimen with R 24 mm. from St. 106, in which some of the 
paxillse bear as many as twelve peripheral granules. 


St. 

R, mm. 


r, mm 

R/r. 

Number of 
SMPs. 

Number of 
SMPs armed 

106 

6 


2-75 

2-1 

6 

3 

104 

6 


2-5 

2-4 

7 

0 

106 

7 


3 

2-3 

7 

0 


7 


3 

2*3 

7 

0 

55 

7 


3 

2-3 

7 

2 

55 

7 


3 

2-3 

7 

2 

55 

7 


3 

2-3 

7 

3 

55 

7*5 


3-5 

. 21 

7 

3 

55 

7-5 


3-5 

2*1 

7 

3 

55 

8 


4 

2 

7 

2 

55 

8 


3-5 

2-3 

7 

3 

55 

8-5 


4 

2-1 

7 

4 

55 

8-5 


3-5 

2-4 

7 

4 

55 

9 


3-5 

2-5 

7 

2 


9 


3*5 

2-5 

7 

3 

55 

9 


3-5 

2;5 

7 

4 

55 

9 


3-5 

2-5 

7 

4 

5*1 

9 


3-5 

2-5 

7 

4 

55 

9 


3-5 

2-5 

7 

3 

55 

9-5 


3-5 

2-7 

7 

4 

55 

9-5 


4 

2-4 

7 

5 

55 

10 


4 

2-5 

7 

2 

55 

10 


4 

2-5 

8 

5 

55 

11 


4-5 

2-4 

7 

5 

55 

11 


4-5 

2-4 

8 

3 

55 

11 


4 

2-75 

7 

5 

55 

11-5 


4-5 

2-8 

11 

3 

55 

. 13-5 


5 

2-7 

9 

6 

55 

. 13-5 


5-5 

2-4 

10 

6 

5 5 

14 


5-5 

2-5 

9 

6 

55 

14 


5 

2-8 

11 

6 

55 

14 


5-5 

2-5 

10 

8 

110 

17 


6 

3 

11 

9 

106 

24 


8 

3 

14 

10 

110 

33 


11 

3 

16 

13 
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Family Astropectinid^. 
Genus Astropecten Gray. 
Dõderlein (1917) has monographed this genus. 


Astropecten polyacanthus Müller & Troschel. 

Astropecten polyacanthus, Müller «& Troschel, 1842, p. 69; Dõderlein, 1917, p. 134, pl. iv, Sgs. 4, 5, 
pl. xii, figs. 4, õ. 

OCCURRENCE : 

St. 27, Gulf of Aden, 37-91 m., sand and shingle ; 1 specimen. 

St. 146, Maldives, 37 m., soft cream mud ; 105 specimens. 

Distributiox. —^\Yidely distributed throughout tlie tropical Indo-Pacific region. 


Astropecten griegi Koehler. 

Astropecten griegi, Koehler, 1909, p. 26, pl. vii, fig. 4, pl. x, fig. 6; Dõderlein, 1917, p. 117, pl. i, fig. 6, 
pl. X, figs. 1, lo. 

OCCURRENCE : 

St. 143, Maldives, 797 m.. green sand ; 5 specimens. 

St. 145, Kardiva Channel. ]\Ialdives, 494 m., green mud and sand ; 8 specimens. 
Distribütion. —^Laccadive Sea and Andaman Sea, 236-850 m.; Maldives. 

Remarks. —The dimensions of twelve of the thirteen specimens are as follows ; 




Station 143. 


Specimen. 


Station 145. 





1. 

2. 

3. 

4. 

1. 

2. 

3. 4. 

5. 

6. 

7. 

8. 

R . 

60 

48 

• « 


50 

48 

45 42 

40 

25 

. . 

.. mm. 

r 

9 

8 

7 

7 

8 

8 

7 8 

8 

5 

8 

5 „ 

R/r . 

6-6 

6-0 

. . 

. . 

6-2 

6-0 

6-3 5-2 

5-0 

5-0 

. . 

. . 


Astropecten pusillulus Fisher. 

Astropecten pusillulus, Fisher, 1906, p. 1008, pl. i, fig. 3, pl. ii, figs. 4, 4a, 46. 

OCCURRENCE : 

St. 153, Maldives, 256-293 m.; 1 whole specimen and 1 disk. 

Distribütion. —Hawaiian Islands ; Maldives. Fisher records 650 specimens from 
267-683 m. at the former locahty. 

Remarks. — R 55 mm., r 11 mm.. R/r 5'0 ; breadth of ray at base 9 mm., number of 
SMPs, 35. The single entire specimen is in good condition, and though larger, agrees 


I 
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closely with the description of the Hawaiian forms. While the majority of th.e paxillae 
resemble those of the type in having one central and six to eight peripheral granules, a 
few of the largest at the base of the ray have as many as twelve peripheral and three 
central. The infero-marginals are armed with two spines, the outer 3 mm. and the inner 
2*75 mm. long. A third much smaller spine is present on the proximal plates. There 
are three small spines on the íirst plate. Pedicellariae occur on the actinal intermediate 
and on many adambulacral plates. 

CoLOUR.—^Paxillar area, light greyish olive; supero-marginals white, with a con- 
tinuous longitudinal line along the outer edge and a series of transverse stripes across the 
abactinal surface scarlet; infero-marginals and actinal surface white ; tube feet avellanous. 


Astropecten monacanthus Sladen. 

Astropecten monacanthus, Sladen, 1889, p. 216, pl. xxxvii, figs. 10-12, pl. xxxiii, figa. 7, 8 ; Dõderlein, 
1917, p. 160, pl. xiv, figs. 5, 5ò, pl. xvii, fig. 9. 

OCCUERENCE ; 

St. 80, off Ras al Hadd at the eastem point of Arabia, 16-22 m., coarse sand 
and shells ; 3 specimens. 

Distribution. —Widely distributed in the tropical Indo-Pacific region. 

Remarks. —The dimensions of the three specimens are : 



Specimen. 


1. 

2. 

3, 


R . 

53 

44 

41 mm, 

r 

14 

13-5 

12 

R/r 

3-8 

3-2 

3*4 


Grenus Persephonast&r Alcock & Wood-Mason. 

A synopsis of the known species of this genus is given by Dõderlein (1921, p. 26). 


Persephonast&r cingulatus (Fisher). 

Psilasteropsis cingulata, Fisher, 1906, p. 1023, pl. iii, figs. 2, 2a-b, pl. vii, figs. 1, 2, 3, pl. viii, fig. 2. 
Persephonast&r cingulatus, Fisher, 1919, p. 111. 

OCCURRENCE : 

St. 185, Grulf of Aden, 2000 m., green mud ; 1 specimen. 

St. 118, Zanzibar, 1789 m., globigerina ooze ; 1 specimen. 

Distribution.— ^Previously known only from the Hawaiian Islands. 

Remarks. —The dimensions of these two specimens are as follows : 

Gulf of Aden specimen : R 125 mm., r 24 mm.. R/r 5’2. 

Zanzibar specimen : R 92 mm., r 19 mm., R/r 4*9. 
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The following are measnxements of the larger specimen : 

Plate No. 



2. 

6. 

10. 

15. 

20. 

25. 

Breadth of arm 

24 , 

. 21 

. 17 . 

13 

, 10 , 

6-5 mm. 

,, of paxillar area. 

19 

. 11 

. 8 , 

, 6 

4 . 

, 3 

Number of paxillse 

23 . 

, 17 

. 13 . 

9 

7 , 

, C.7 


The outer border of each supero-marginal is somewhat poiiited and the distance 
between the points is taken as the breadth of the arm. The niimber of paxillae is the 
number in the Chevron running across the ray from one marginal plate to the other. 

Abacti)ial surface. — ^Except in the very centre and alongside the marginal plates, 
where they are a httle smaller, the paxillse of the disk are uniform in size and on their 
circular tops stand about thirty short ronnd-tipped spinelets. A similar number surmount 
the paxillae at the base of the ray ; in this region the tops of the paxillse are tvdce as long 
as broad, but as they decrease in size along the ray their length may reach three times 
their breadth, for near the tip of the ray there are some with two parallel rows of six 
granules. The paxillse of the arms lie in che\Tons, each arching in a gentle curve across 
the arms from supero-marginal to supero-marginal, the convexity being directed towards 
the centre. 

There are thirty-eight supero-marginals. The first four plates are narrow but the 
abactinal face of the next few encroaches more and more on to the paxillar area. The 
height of the first plate is a little over twdce its length, but on successive plates the height 
decreases and the length increases shghtly, and from the tenth plate to the tip of the ray 
the two dimensions are equal. Each plate is strongly and acutely tumid, the median 
ridge lying in the centre of the first few plates but coming to lie nearer the distai margin 
of the remainder. The plates are covered \vith fine short capillary spinelets, but as 
these mount the ridge they become larger and much flatter, till they are little more than 
bosses. The actual summit of the ridge is occupied by a row of about ten of these flat 
bosses, larger than aU the rest and equal in diameter to the base of one of tbe infero- 
marginal spines. 

The infero-marginals correspond with the supero-marginals but their height is a little 
less, and they encroach more on to the actinal surface than do the supero-marginals on to 
the abactinal. The actinal surface is shghtly convex, while the lateral face is raised into 
a ridge running obliquely from a point below the ridge of the supero-marginal above to 
the distai edge of the plate. The ridge bears four fine tapering appressed pointed spines. 
The uppermost is usually only about a quarter the length of the remainder, which are 
4 to 5 mm. long. Either all three are of the same length, or the lowest is a little shorter 
than the other two. An extra spine stands on the lower proximal border of the first two 
plates. The rest of the plate is covered with pointed squamules which become smaller 
towards the edge. 

The actinal intermediate areas are small, and comprise four chevrons of plates. Of 
the twenty plates in the innermost chevron, six extend in a contiguous series to the fourth 
infero-marginal, while the rest lie isolated and attain the twelfth infero-marginal. The 
next Chevron contains six plates reaching the third infero-marginal ; the third contains 
four plates reaching the second infero-marginal ; wlfile the outermost contains three 


J 
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plates, which. reach. only the distai border of the first infero-marginal. The plates are 
covered with papilliform spinelets, of which one in the centre often stands out from the 
rest and reaches a length of 2 mm. 

The adambulacral plates have a strongly angular margin, the proximal facet being 
the shorter, especiaUy on the first three plates. There are nine to eleven closely crowded, 
slightly flattened, round-tipped subequal furrow spines, 2 mm. or a little more in length, 
Actinally stand twelve to fifteen spines irregularly arranged, similar to the furrow spines 
but smaller, those in the centre of the plate about half, those near the outer border about 
a quarter as long. 

The mouih plates bear a furrow series of nine or ten closely crowded spines, which are 
smaller than those of the adambulacral plates. The inner angle of each plate is occupied 
by an enlarged spine, about 3 mm. long by 1 mm. broad. The spines of adjacent plates 
lie together and bear a striking resemblance to a cloven hoof. The strongly salient 
actinal surface of the plates is occupied by short spines lying in two groups. The first 
group consists of seven spines in two ül-marked rows paraUel with the suture between 
the mouth plate and the first adambulacral plate. The second group consists of twelve 
spines in two irregular rows parallel with the suture between adjacent mouth plates. 
The row next the suture is made up of eight closely crowded spines, the other of four 
well-spaced spines. 

The smaller specimen agrees with the above description except that the first four or 
five infero-marginal plates bear five or six spines. 

Comparison with Fisher’s description of Persephonaster cingulatus reveals some small 
differences ; the Hawaiian form has slightly broader supero-marginals ; eleven to thirteen, 
instead of nine to eleven furrow spines ; and more numerous actinal mouth spines. These 
differences, however, do not seem great enough to merit specific recognition. 

The cohur was not matched, but the larger specimen is recorded as being “ an intense 
dark red with hghter marginal plates ”. In spirit it is brownish. 

Persephonaster seiuélli sp. n. (Pl. I, figs. 5 and 6 ; Text-fig. 1.) 

OccuRRENOE. —^At the following stations all near Zanzibar : 

St. 105, 238-293 m., green mud ; 5 specimens. 

St. 110, 347-384 m., grey-green mud and sand ; 2 specimens. 

St. 115, 640-658 m.; 1 specimen. 

St. 123, 256-366 m., green mud, sand and rocks ; 1 specimen. 

Diagnosis. —R/r 5. Actinal surface flat, abactinal surface slightly raised. Arms 
long, tapering evenly to an attenuate point. Abactinal paxillse rather small, well spaced, 
bearing a brush-like arrangement of some twenty-five bluntly-pointed spinelets about 
0-5 mm. in length. Supero-marginals forty, forming well-marked border to paxillar 
area; slightly tumid; armed with a short robust spine, accompanied in distai half of 
ray by a second shorter spine ; covered with squamules centrally and several rows of 
capillary spinelets near distai and proximal edges. Infero-marginals with three or four 
fine tapering appressed spines; first two plates with actinal spines in addition ; plates 
covered with squamules coarser than those of supero-marginals and two rows of capillary 
spinelets near adjacent edges. Actinal intermediate areas small, comprising four irregular 
chevTons; plates bearing twelve to twenty spinelets; pedicellarise, composed of about 
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half the total number of spines, present on íirst few plates of iniierniost cbe^^:ou, a tapering 
spine springing from centre of fixst few plates of remaining clie\T’oiis. Adambulacral 
plates with six furrow spines and on the actinal sirrface two rows of fonr or five more 
delicate spines. 3Iouth plates with five firrrow spines, the proximal edge straight, the 
distai edge convex: actinaUy three rows of spinelets, the three innermost of the row 
alongside the suture between adjacent plates greatly enlarged. 

Descriptiox. —The measurements of eight of the specimens are as follows ; 


R. 

80 mm. 


76 

76 

75 

75 

65 

33 

29 


?? 

35 

35 


r. 

16 mm. 



15 

15 

13 

8 

7 


33 

3 3 
33 

33 


R/r, 

5 

5 

5 

5 

5 

5 

4 

4 


From Statioii — 
105 
105 
110 
105 
110 
105 
105 
123 


The abactinal surface is beset with rather small well-spaced paxillse, which are largest 
in the interradius and at the base of the ray, and become smaller iii the centre, in the 
neighbourhood of the supero-marginals, and down the length of the arms. They stretch 
across the arms in lines that are almost straight but show a slight arclung towards 
the centre of the disk. The niunber of paxillíe per row between successive pairs of 
supero-marginals is shown in the table below. The larger paxillae are surmounted by a 
brush-like arrangement of about twenty-five roundly pointed spinelets, approximately 
0-5 mm. in length. 


SM plate No. 



r~ 

1 . 

4 . 

8 . 

12 . 

16 . 

20 . 

24 . 

30 . 

Breadth of arm 

21 

16 

12 

10 

8 

6 

4-5 

3 mm. 

,, of paxillar area . 

18 

12 

7-5 

5-5 

4-5 

3-25 

2 

1 *5 mm. 

Number of paxillae . 


23 

15 

15 

11 

9 

5 

3 

The supero-ma refinais form 

a well-marked border to the 

paxillar area 

throughout, 


though they encroach more on the arms than on the disk. The first two plates are high, 
narrow and short, but the height of successive plates decreases while the breadth and 
length, which are always equal, increase up to the tenth plate. 

Dimensions : 


Height . 
Length . 
Breadth 


Plate No. 




1. 

5. 

10. 

15. 

2-5 

1-75 . 

1 

0 • 75 mm. 

1-5 

2 

2-25 

2 

1-5 

2 

2-25 

> 2 ,, 


The plates are slightly tumid ; the apex of the tumidity occupies the centre of the 
first two plates, but on succeeding plates approaches the distai border. On the apex, 
near the outer edge of each plate, there is a robust pointed spine, 1 to 1 -5 mm. in length. 
On the outer half of the ray a smaller one may stand dose beside it. The plates are 
covered with small, rather elongate pointed squamiform granules, of which a few round 
IV, 9. 4.3 
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the base of tbe spine are enlarged. Towards the suture between adjacent plates tbe 
squamules are replaced by several rows of fine capillary spinelets. 

The infero-margÍTials form a well-defined border to the actinal surface, but, unlike 
the supero-marginals, they are broader than long, and they are low in the interradius and 
increase in height at the base of the rays. Dimensions : 

Plate No. 


Height . 



r- 

1. 

.1-5 

5. 

2 


10. 

1-5 


15. 

1 mm. 

Length . 

. 

. 

.1-75 

2 

. 

2 


1 • 5 mm. 

Breadth 

• 

• 

. 3 

3 

. 

3 

. 

2 


The first two plates bear three spines, 2 to 3 mm. long, on the middle of the lateral 
surface and, unhke all the rest of the plates, one or two shorter spines on the actinal 
surface. The plates of the proximal half of the ray bear near the distai border of the 
lateral smface four, or sometimes only three, fine tapering appressed spines, of which 
the two in the centre are longer and more robust. The lower of these two central spines 
is a trifle the longer and attains a length of 5 or 6 mm. On the plates of the distai half 
of the ray there are only three spines. The surface of the plates is covered with squami- 
form granules, which are coarser and less pointed than those of the supero-marginals. 
About the bases of the spines these squamules are elongated, and at the edges, near the 
sutures between adjacent plates, they give place to about two rows of capillary spinelets. 

The actinal itUermediate areas are small, and the plates are arranged in four rather 
irregular chevrons. The first chevron contains twenty-two plates, extending beyond the 
third infero-marginal as a series of isolated plates which reach the fifteenth infero-marginal. 
The next two chevrons contain respectively nine and six plates reaching the fourth and 
third infero-marginal. A fourth cheArron consists of three plates lying parallel with the 
interradial suture. The plates project as irregular, round or oval bosses, on which stand 
a number of dehcate round-tipped or pointed spinelets, measuring perhaps 1 mm. in 
length. On the first five plates of the innermost chevron the spines number sixteen to 
twenty and as many as half of them may be grouped together into a pedicellaria. On 
the first two or three plates of the remaining chevrons the spines number twelve to sixteen, 
and from their midst emerges a more robust tapering pointed spinelet 2 mm. or more in 
length. 

The furrow margin of the first three or four adamhulacral plates is strongly angular, 
the proximal facet being the shorter. The rest of the plates ha ve an evenly rounded 
furrow margin. This bears six parallel shghtly flattened spines, which taper at the tip 
to a rounded point. The two outer spines are always shorter than the rest; the two 
inner spines, which reach a length of 3-25 mm., are sometimes a little longer than the 
spine on either side of them, sometimes of the same length. Two rows of four or five 
spines stand on the actinal surface of the plate. They resemble the furrow spines but 
are shorter and more delicate. Those of the inner row are about haK as long as the 
furrow spines, those of the outer a little shorter than those of the inner row. One or two 
spines are often found between the two rows or outside the outer one. 

Mouth plates (Text-fig. 1).—Over the very salient actinal surface of each plate and 
alongside the sutxire which separates it from its neighbour runs a row of fifteen spines. 
Di.stally these are small and round-tipped, centrally they are squamiform, while beyond 
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the middle they begin to elongate again, and the proximal three are siiccessively larger 
as they near the mouth angle, where the innermost projects as a vast, bluntly pointed 
tooth. Parallel with this ro^y a line of seven smaller round-tipped or pointed spines runs 
down the centre of the plate. The border adjacent to the first adambidacral plate is 
occupied by nine spines, most a little larger than those of the niiddle row, and the series 
is continued by four spines which lie on the free border of the inouthplate, iinmediately 
above the furrow spines. These latter, five in nuinber, are lodged deep within the furrow. 
They are fiattened, somewhat pointed, straight-sided proxiinally and convex distally. 



Text-fig. 1. — Persephonaster seivelli sp. n. Mouth plate X 12^. 

Young Forms. — The two young specimens, with R 29 and 33 mm., ha ve all the 
characters of the larger forms, including actinal infero-marginal and actinal intermediate 
spines. The differentiation between the two types of granule on the marginal plates is 
less well marked but is still clearly to be distinguished. 

Affinities. — have, through the kindness of the Indian Museum, been able to 
compare the present specimens \vith Alcock’s type of Persephonaster ccelochiles. The 
arms of this species are broad at the base and remain parallel-sided for a short distance 
before beginning to taper. The arms of P. sewelli taper from the base, and their tip is 
more attenuate than in P. coelochiles. Further this latter species has more tumid supero- 
marginals, and their entire simface is covered by capillary spinelets ; the infero-marginals 
also lack any trace of squamules and their spines usually iiumber only three; and the 
actinal plates lack central spinelets. 

I think this species would fali into section «3 of Fisher’s key (1919, p. 111), but the 
chief criterion is whether the supero-marginals are, or are not, massive, and this character 
is difficult to assess in the absence of specimens with which comparison can be made. Its 
nearest relatives would seem to be P. habrogenys Fisher and P. cediplax Fisher. The 
latter species has shorter rays, no squamules on the marginal plates, no actinal spines 
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and pedicellarise on the abactinal, marginal, actinal intermediate and adambulacral 
plates. P. habrogenys has longer arms, small infero-marginals with actinal spines, no 
spines on tbe actinal intermediate plates and abactinal pedicellarise. 

The species is named sewelli after Lt.-Col. E. B. Seymour-Sewell, leader of the 
expedition. 


Persephonaster gradUs (Sladen). 

Psilaster gracilis, Sladen, 1889, p. 230, pl. xli, figs. 5 and 6, pl. xlii, figs. 9-11. 

Dytaster anacaníhus, Alcock & Wood-Mason, 1891, p. 424; Alcock, 1893, p. 80. 

Persephonaster gracilis, Fisher, 1919, p. 123. 

Persephonaster anacanthus, Fisher, 1919, p. 133. 

OCCURRENCE : 

St. 81, Gulf of Oman, 3351 m., grey clay ; 1 specimen. 

St. 120, Zanzibar area, 2926 m., brown mud ; 1 specimen. 

St. 171, Carlsberg Ridge, 3840-3872 m. ; 1 specimen. 

Distribution. —^Japan, 3373 m., blue mud (Sladen), Bay of Bengal, 3195 m., 
globigerina ooze and pumice (Alcock); Gulf of Oman, Carlsberg Ridge, Zanzibar. 

Description.— The measurements of the specimens are : St. 81, R 92 mm., r 16 mm., 
R/r 5-7 ; St. 120, R 55 mm., r 10 mm.. R/r 5-5 ; St. 171, R 85 mm., r 15 mm.. R/r 
5-6. The following description is taken from the two larger specimens. The disk is flat. 
The arms taper abruptly at the base and then more gradually to a blunt tip. In trans- 
verse section they are rectangular at the base, round distally. The interbrachial ares 
are acutely roimded. 

The largest paxillse on the abactinal surface have a diameter of about 0-5 mm., and 
oceur on the interradii and the base of the arms. On the arms the paxillse are twice as 
long as broad, and he between the supero-marginals in chevrons which show only a 
very shght arching towards the centre of the disk. Two or three chevrons correspond to 
one supero-marginal plate. Bach paxilla is uniformly beset with cyhndrical round-tipped 
or slightly clavate granules, which stand up verticaUy. • The madreporite has a diameter 
of 2 mm., and hes a httle nearer to the edge of the disk than to the centre. 

There are forty-two supero-marginals, which encroach on to the abactinal surface 
only in the distai half of the rays. The first plate is high and short. The second and 
third plates show an abrupt, the remainder a gradual, decrease in height, while the 
length increases a little up to the tenth plate. 

Dimensions: 

Plate No. 

L 5. 10. 20. 30. 

Height . . . 4-5 . 3-25 . 3 .2.1-5 mm. 

Length . . . 1-75 . 2 . 2-5 . 2 . 1-5 „ 

The first ten plates are flat, the rest are rounded. Their surface is covered with a 
close-set nap of fine, shghtly elongated granules, similar to those on the abactinal 
paxillae but more pointed. 

The infero-marginal plates correspond to the supero-marginals and resemble them 
in size and shape, except that all encroach on to the actinal surface. The first plate 
bears three fine pointed spines, about 4-5 mm. long, on the centre of the lateral face. A 
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similar row is found on the remaining plates but it is set obliqiiely, the lowest spine almost 
on the distai border, the uppermost uear the centre of the abactinal border of the plate. 
The granules of the infero-marginals are more robust and pointed than those of the supero- 
marginals, and on the actinal surface of each plate they are longer and attain a lengdh of 
about 0-7Õ mm. 

The actinal intermediate areas are very small. The plates lie in three fairly well- 
deíined chevrons, without any median plates lying on the interradial line. The inner- 
most chexTon has eight plates, of which the proximal four are in contact, and the distai 
four he isolated and extend to the levei of the seventh infero-marginal. In the second 
chevTon there are five plates reaching the third infero-marginal, while the oiitermost 
contains four plates which extend no further than the distai edge of the íirst infero- 
marginal. The plates are beset wdth robiist pointed spinelets closely crowded together. 

The first two or three adamhulacral ])lates have a strongly angiüar margin, of which 
the proximal facet is the shorter ; the rest have a uniformly rounded margin, The 
furrow spines number seven, of which, on the angular plates, two stand on the proximal 
and five on the distai facet. The spines are subequal, about 2 mm. long, stoiit, bluntly 
pointed at the tip and invested vdth membrane which often gives them a clubbed 
appearance. The actinal surface of the plate bears eight to ten irregularly arranged 
spines similar to the furrow spines but of half to two-thirds the size. 

On the inner angle of each rnontli plate stands a vast spine which in one specimen is 
shaped hlce a mortar trowel but which in the other is narrower and like the one figrired 
by Sladen. Glose behind are two spines side by side, similar, but barely half the size. 
Parallel with the suture between adjacent plates a row of nine or ten spines like those 
of the actinal intermediate plates runs from the proximal to the distai corner. A row of 
similar but slightly smaller spines lies parallel with this, and a third row runs round the 
free margin of the plate. Below it, deep within the furrow, lie five or six furrow spines 
rather shorter than those of the adambulacral plates. 

Colo UR. —The colour of the specimen obtained a t St. 171 was a iiniform aster purple 
mth the marginal spines a little darker. 

Affinities. —The specimens have been compared with an example of Dytaster 
anacanthus, kindly lent by the Indian Museum, and with the type of Psilaster gracilis at 
the British Museum, and I have little doubt that they are one and the same species. 


Genus Dipsacaster Alcock. 

A list of the known species of Dipsacaster is given by Dõderlein (1921, p. 18). There 
are two additions to be made to this list: Lonchotaster maynijicus H. L. Clark (1916, 
p. 30, pl. vi, figs. 1 and 2 : Great Australian Bight, 144-216 m.), which is referred to 
the genus Dipsacaster by Fisher (1919, p. 150), and Dipsacaster grandissimus Goto (1914, 
p. 252, pl. viii, figs. 136-139 ; pl. ix, figs. 140 and 141 : Japan, 640 m.). 

Dipsacaster farquharsoni sp. n. (Pl. I, figs. 1 and 4.) 

OcCURRENCE ; 

St. 157, Maldives, 229 m., coral rock; 1 specimen. 

Diagnosis. —R/r 2-7. Body rather flat. Arms broad at base, tapering somewhat 
rapidly to a blunt point. Interbrachial ares widely rounded. Paxillar area small; paxillae 
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tabulate and arranged in chevrons ; the largest with a central group of ten to ftfteen 
pointed granules, and a radiating peripheral series of thirty to thirty-five fine slightly 
clavate spinelets. Supero-inarginals very broad ; confined to abactinal surface ; beset 
with large flat angular granules and fine clavate spinelets at edge. Infero-marginals 
very broad ; defining ambitus ; beset with squamules, which elongate near outer edge of 
plate, two or three projecting as flattened blade-like spines; other edges with clavate 
spinelets. Acthral intermediate areas large, reaching thirteenth infero-marginal; plates 
with raised oval tabula on which stand thirty to forty coarse radiating clavate spinelets, 
of which one is often enlarged. Adambulacral plates with nine or ten spines on inner 
(furrow) margin, and three or four on outer and lateral margins ; furrow spines fine long 
radiating, spines on outer margin about half size of furrow spines, spines on lateral margins 
decreasing in size as furrow approached ; three spines in centre of actinal face. 

Description.—R 60 mm., r 22 mm. The paxülar area is not extensive, and its 
breadth at the leveis of successive supero-marginals, together with the total breadth of 
the ray at the same leveis, is shown in the table below : 

Plate No. 

2 ^ 5. 10. 15. 20. 25. 

Breadth of ray . . 25 . 19 . 14 . 10 .8 .6*5 mm. 

,, of paxülar area 15 . 8-5 . 5 . 3'5 . 2*25 . 2 ,, 

The largest paxillse have a diameter of about 1 mm. and occur on the disk, four of 
the largest actually on the madreporite. The paxillse become smaller towards the centre 
and edges of the disk and along the arms. They are well spaced and arranged in angular 
chevrons directed towards the centre of the disk. Two chevrons correspond to one 
supero-marginal, and the number of paxülse in the chevrons between successive pairs of 
supero-marginal plates is shown below : 

Plate No. 

f. 3 . 3 . 12. 

Number of paxillse . . 19 . 13 . 11 . 7 

The top of one of the larger paxülse has ten to fifteen short cyhndrical bluntly pointed 
granules in the centre and a ring of thirty to thirty-five longer finer spinelets, which show 
a tendency to become clavate, radiating from the edge. The base of each paxilla is 
six-rayed. Papulse emerge between these rays all over the disk and down the arm nearly 
to its tip. 

There are thirty supero-marginal plates forming a broad, gently sloping border to 
the paxülar area; the infero-marginals, which in the interradius project 2 mm. beyond 
the supero-marginals, alone define the ambitus. The first supero-marginal is about 
three-and-a-half times as broad as long. The breadth diminishes on subsequent plates, 
while the length increases and reaches a maximum at the tenth plate, but it remains less 
than the breadth to the tip of the ray. Dimensions of supero-marginal plates ; 




Plate No. 



i. 

5. 

10. 15. 

20. 

25, 


Length 

. 

.1-5.2 

. 2 . 1-75 . 1-25 , 

, 1 mm 

Breadth . 

• 

.5-5.5, 

,3-5.3 . 2-5 , 

. 2 „ 
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The surface of the plate is covered with large flat angular granules in five or six 
irregular rows, while a series of fine clavate spinelets runs along the edges adjacent to the 
pasillse and the neighbouring supero-marginal plates. The infero-marginal plates corre- 
spond exactly with the supero-marginals, and like theni are very broad, particularly in 
the interradius. Each bears abont three rows of squamiforin graniües that are considerably 
coarser than those of the supero-marginal plates. Towards the outer edge of the plate 
the squamules become elongated and two, three or even four attain a length of 2 mm. 
and project as pointed blade-like spines. The spinelets along the other edges of the 
plate resemble those similarly placed on the supero-marginal plates but are larger and 
more clavate. 

The actUial iMermediate plates are arranged in four che^Tons containing successively 
twenty-four plates reaching the thirteenth infero-marginal, twelve reaching the sixth, 
seven reaching the fourth, and four reaching the third infero-marginal. This last chevron 
encloses three plates, one hdng on the interradial Ime, one on either side of it. Each 
plate bears on a raised rounded lozenge-shaped tabulum thirty to forty coarse radiating 
strongly clavate spinelets of which one is often enlarged. 

The adambuluGral plates bear nine or teu loiig flattened round-tipped furrow spines 
on a uniformly convex margin. In the centre of the actinal face of the plate three spines 
stand in an obhque row. These spines are as thick as the furrow spines but only half as 
long and the axis of íiattenhig is parallcl wdth, instead of at right angles to the furrow. 
Along the other edges of the plate is a series of abont ten spines. Three on the actinal 
edge resemble the central spines, but those on the edges adjacent to the neighbouring 
adambulacral plates become finer and shorter as the furrow is approached. 

The mouth plates bear thirteen furrow spines similar to those of the adambulacral 
plates and a large number of actinal spines. A row of six round-tipped slightly tapering 
spines, lying parallel with the furrow, are about half as long as the furrow spines. A 
second parallel row contains six spines which are a little shorter and in some cases a little 
thicker. Two irregular rows each containing about six short thick clavate spines lie 
parallel with the suture between the two adjacent plates. The border adjoining the first 
adambulacral plate is beset with a number of short fine spines. 

Affixities. — I have been able to compare this specimen with examples of two species 
previously recorded from the Indian Ocean. The British Museum contains a specimen 
of D. sladeni from the Cape of Good Hope. It differs from D. farquharsoni in many 
respects, notably: (i) The paxillee are smaller and more numerous ; (ii) the supero- 
marginals are almost square throughout ; (iii) the infero-marginals are covered with 
spiniform, not squamiform spinelets, and the enlarged spinelets are much smaller ; (iv) the 
spinelets of the actinal intermediate areas are not clavate. Alcock’s type of D. pentago- 
nalis was Idndly lent by the Indian Museum. It also has but a slight aífinity with the 
present species and differs in the following features: (i) The rays taper less ; (ii) the paxillar 
spinelets are longer and fewer and the peripheral spinelets are not clavate; (iii) the 
supero-marginals are broader than long but the ratio of these two dimensions is less than 
in farquharsoni ; (iv) the infero-marginal spines are round, not flattened ; (v) the adam¬ 
bulacral plates have only five furrow spines and one of the actinal spines is enlarged. 

The extremely broad supero-marginals of D. farquharsoni serve to distinguish it 
from all other species of Dipsacaster except D. grandissimus Goto (1914) and D. pretiosus 
Dõderlein (1902). The latter is probably the most closely related form, but may be 
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distinguished by the fewer furrow spines (five), the more abundant granulation on the 
abactinal and marginal plates, and the enlarged infero-marginal spinelets not projecting 
beyond the edge of the plate. The infero-marginals of D. grandissimus are “ uniformly 
covered with a thick coat of very fine, somewhat flattened spines of a silky appearance 
The species is named after Lt.-Cmdr. W. I. Farquharson, R.N., navigator and surveyor 
to the expedition. 


Immature Astropectinidse. 


Young forms were taken at the foliowing stations : 


St. A, Gulf of Suez, 65-68 m. ; 

St. 10, Ked Sea, 55 m. ; 

St. 34, Grulf of Aden, 1022 m. ; 

St. 43, S. Arabian coast, 83-100 m. 
St. 66, Gulf of Oman, 609 m. ; 

St. 70 „ „ 196 m. ; 

St. 71, „ „ 106 m. ; 

St. 143, Maldive area, 797 m. ; 

St. 145, ,, ,, 494 m. ; 

St. 171, Central part, Arabian Sea, 
3840-3872 m. ; 


Astropecten sp. 

5 ? 

55 

55 

55 

55 

55 

Persephonaster 

Astropectinids, 

Astropectinid, 


1 specimen. 

1 

1 

2 specimens. 
2 

;5 

1 specimen. 

1 

2 specimens. 
1 specimen. 


The specimen from St. A is larger than the rest and, though too small for definite 
identification, shows features of some interest: R 24 mm., r 8 mm.. R/r 3 ; breadth of 
ray at levei of fifth supero-marginal 7 mm., breadth of paxillar area at same levei 4 mm. 
The arms taper to a bluntly pointed tip. 

The paxillcB are small and closely crowded on the centre of the disk, large and less 
crowded at the base of the ray, small and well-spaced half-way down the ray where three 
rows correspond to one supero-marginal plate. Bach bears a peripheral series of eight to 
thirteen short radiating clavate spinelets and usually there is a single central granule, 
but on the larger plates at the base of the ray there may be as many as five. 

There are twenty supero-marginal plates, each one a httle broader than long and 
beset with about five irregular rows of well-spaced hemispherical granules which are 
rather larger than those of the paxillse. Along the edge of each plate the granules become 
finer and elongate. 

A broad flattened pointed spine, some 2 mm. long, occupies the centre of the upper 
border of each infero-marginal plate. Immediately below it is an obliqúe row of three 
or four fine spines, of which the distai is the largest; it is a little more than half the 
leiigth of the main spine. On the actinal surface of the plate four or five rather smaller 
pointed spinelets lie in a row just distai to the median hne. On the first two or three 
plates a second similar row lies on the proximal side of the median line. The rest of the 
surface of the plate is beset with small well-spaced sharply pointed granules. 

On each side of the interradial line there are three actinal intermeãiate plates each 
bearing a tuft of slightly clavate granules. In one interradius which has been closely 
scraped there ües what appears to be a rudimentary fourth plate. 
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The adambulacral plates bear three tapering pointed furroiv spines, the central a 
little longer and finer than the others. In the middle of the actinal snrface of the pia te 
there are two spines, the distai siinilar to one of the onter fnrrow spines, the proximal 
usually distinctly smaUer. Between these two spines and situated nearer the onter 
border of the plate is a niuch íiner spine. 

If this specimen really has four actinal intermediate plates it is \'ery dose to, perhaps 
identical \vith, the Australian species A. problematicus Dôderlein (1917, p. 163). The 
characters of the rest of the body would place it in Dõderlein's scoparius group, the inost 
nearly related species being scoparius itself. This group. ho\ve\’er, is bÍA^entral, though 
Dôderlein records in one of its members {kagoshimensis) the occuiTence of three actinal 
intermediate plates as an abnormahty. 


Family LuidiiD/E. 

Dôderlein (1920) has monographed this family. 


Genus Luidia Forbes. 

Luidia prionota Fisher. 

Luidia prionola, Fisher, 1913a, p. 202 ; 1919, p. 164, pl. xli, figs. õ, õa, pl. xlv, figs. 1, 2. 

OcCUPvRENCE ; 

St. A, Gulf of Suez, 65-68 in., soft yellow mud ; 2 specimens. 

Distribution. — Philippines, 20 m. ; Gulf of Suez. 

Remarks. —Xo arms are whole biit the mhior radii of the two specimens are 7-5 
and 9 mm. One specimen has two actinal intermediate pedicellariae, but, except for 
these, pedicellariae are confined to the mouth plates. The adambulacral armature has 
the same arrangement as in the type, but the relative sizes are rather diíferent. The 
upeurved furrow spine is about equal to the length of the plate, instead of one-and-a-half 
times as long as in the type, while the spine just outside it is nearly twice the length of the 
plate. Of the pair which stands just externai to this, the distai spine, is only a little 
smaller, but the proximal is much shorter and finer, barely half the length of its coinpanión. 
The spines of succeeding rows are similar to this little one. With this one exception the 
specimens agrec mth Fisher’s description of the Philippine forins. 

Luidia avicularia Fisher. 

Luidia avicularia, Fisher, 1913a, p. 203; 1919, p. 172, pl. xliii, fig. 1, pl. xliv, fig. 2, pl. xlvi, figs. 2, 2a~c. 

OCCURRENCE : 

St. 27, Gulf of Aden, 37-91 m., sand and shell; 1 specimen. 

Distribution. —Philippines ; Gulf of Aden. 

Remarks.— Two arms are entire but both are in process of regeneration ; r 16 mm. 
The abactinal paxillee are borne on a high rounded arch, beyond which the infero-marginals 
scarcely project. Down the centre of each arm is a band of paxillie in six or seven irregular 
rows. The paxillse are small and beset with short round-tipped spinelets, two to nine 
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in the centre, and ten to seventeen rather íiner ones peripherally. As far as can be made 
out there are no paxillar pedicellarise. 

On either side of this median band there are four regular rows of larger paxillse, the 
outermost, which is the supero-marginal row, being the smallest. Springing from the 
centre of nearly every plate of the innermost row is a tapering pointed spinelet, nearly 
1-5 mm. in length. Around it are about two rings of spinelets. A few of the paxillae of 
the next row bear a similar enlarged central spinelet, but on the two outermost rows a 
spinelet of the dimensions of those on the two inner rows is never found, though ofben one 
spinelet in the centre is a little larger than its neighbours. 

The infero-marginal plates bear four or five tapering pointed slightly curved spines, 
the upper three subequal, about 3 mm. long, the lower one or two somewhat shorter. 
The edges of the plates have a sparse covering of small, rather broad spinelets. 

The adambulacral armature is variable. There is always a flattened upcurved 
pointed spine projecting across the furrow but never apparently a pediceUaria beneath it. 
A stout, upright conical spine stands above the furrow spine, and behind it is a similar 
but smaller spine and then one of the long two-jawed pedicellarise. One or both may be 
replaced by a pediceUaria. 

This specimen is to some extent intermediate between the Andaman species L. 
integra Koehler and the PhiUppine species L. avicularia Fisher, both of which are founded 
on a single specimen. It agrees with the former in lacking abactinal pediceUaria, but on 
account of the occurrence of elongated spinelets on the dorso-lateral paxiUse it is here 
referred to the species L. avicularia. 


Immature iMidiidce. 

Small forms, aU with more than five arms, were taken at the foUowing stations : 

St. 24, Gulf of Aden, 73-200 m.; 1 specimen. 

St. 27, „ „ 37-91 m.; 1 

St. 43, S. Arabian Coast, 83-100 m.; 1 „ 

St. 119, Zanzibar area, 1207-1463 m.; 1 ,, 

St. MB. IIc, S. Arabian Coast, 29 m.; 1 ,, 


Family Benthopbctinida:. 

Genus Pectinaster Perrier. 

The table below shows the distribution of the species which are referred to this 
genus. Sladen’s species Pontaster forcipatus, Pontaster forcipatus var. echinita and 
Pontaster mimicus are referred to the genus Pectinaster by Perrier (1894, p. 279). Ludwig, 
in his revision of the family (1910) ranks Pontaster forcipatus Sladen and Pontaster 
venustus Sladen as S 3 monyms of Pectinaster filholi Perrier, and also transfers to the present 
genus Archaster echinulatus Perrier, Pontaster pristinus Sladen, Pontaster hispidus Alcock 
& Wood-Mason, Pontaster cribrellum Alcock, and Cheiraster agassizii Ludwig. Verrill 
(1915) transfers Archaster echinulatus Perrier to the genus Cheiraster, and Pontaster 
oligoporus Perrier and Cheiraster vincenti Perrier to the present genus. 
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Ocean. 

Species. 

(SjTionyms in brackets.) 

Keference. 

Xumber 

caught. 

Number 

of 

stations. 

1 

1 

Locality. 

Depth. 

Bottom. 

Atlantic . 

ülholi Perrier 

Perrier, 1894 

Many 

4 

Cape Yerde, 

1258- 

Grey or grey-green 





Azores 

2333 m. 

mud. 


Clark, 1923 

11 

4 

Cape of Good Hope 

1422- 







1828 m. 


(vmustus Sladen) 

Sladen, 1889 


o 

Azores 

1645- 

Pteropod ooze, globi- 






3702 m. 

gerina ooze. 


Perrier, 1894 

51 

4 

55 

1258- 

Sand, greenish mud. 






2200 m. 

grey mud. 

(forcipatus Sladen) . 

Sladen, 1889 


4 

N. America 

2260- 

Blue mud. 






3108 m. 


(forcipatus var. echi- 







nata Sladen) 

j> >> 


1 

Between Marion 

2513 m. 

Globigerina ooze. 





and Crozet Is. 



pristinus (Sladen) 



1 

S. America 

3748 m. 

Blue mud. 

oligoporus (Perrier) 

Perrier, 1894 

1 

1 

West Indies 

270 111. 



Yerrill, 1915 

1 

1 

5 5 5 5 

270 m. 

Ooze and sand. 


vincenti (Perrier) . 

Perrier, 1894 



5 3 5 5 





Yerrill, 1915 

6 

1 

3 5 3 5 

166 m. 



mixtus Yerrill 

>} 53 

Many 

5 5 5 3 

151- 








434 m. 



gracilis Yerrill 

5 5 5 3 

“ Yery 

55 5 5 

126- 




common ” 


540 m. 


díspar Yerrill 

5 5 5 5 

1 

1 

55 53 



Pacific 

agassizii (Ludwig) 

Ludwig, 1905 

596 

9 

Gulf of Panama, 

1271- 

Globigerina ooze and 





Gulf of Califórnia, 

2323 m. 

mud. 






Galapagos Is. 





Clark, 1913 

96 

T i 

^ S. Califórnia 

811- 







1990 m. 



„ 1920 

11 

1 

Gulf of Panama 

1393 m. 

Greeii sand. 


„ 1923 

44 


S. Califórnia 

792 m. 


agassizii subsp. 







evophis Fisher 

Fisher, 1911 

227 

3 

>> 

1798- 

Grey and green mud. 






1935 m. 


robustus A. H. Clark 

Clark, 1917 

1 

1 

Oíf Chile 

2415 m. 


Eastern 

miniicus (Sladen) 

Sladen, 1889 


1 

Arafura Sea 

i 1463 m. 

Green mud. 

Archi- 


Fisher, 1919 

13 

7 

Flores Sea, 

1264- 

Grey and green mud. 

pelago 





Macassar Strait, 

1995 m. 







Celebes 




ndmicus subsp. palawa- 

5 5 3 3 

6 

1 

Palawan Passage 

1334 m. 

Coral sand. 


nensis Fisber 








mirnicus subsp. mala- 

Dõderlein, 1921 

14 

6 

j Celebes 

1018- 

' Grey and green mud. 


yanus Dõderlein 





1914 m. 



hylacanthiis Fisher 

Fisher, 1913a 

34 

4 

Philippines 

700- 

3 5 3 5 







800 m. 

sand. 


, mimicus subsp. hylacan- 

Dõderlein, 1921 

11 

4 

Moluccas 

724- 

Grey and blue mud. 


thus Dõderlein 





924 111. 


1 Indian 

mimicus (Sladen) 

Alcock, 1893 



Laccadive Sea 

1828 m. 

Olive mud. 

1 

1 

hispidus (Alcock & 

Alcock and 



5 5 3 5 

1828 m. 

Green mud. 

j 

Wood-Mason) 

Wood-Mason, 






i 


1891 







1 

Koehler, 1909 

8 

1 7 

Arabian Sea to 

877- 







Gulf of Oman 

2473 m. 



crihrellum (Alcock) 

Alcock, 1893 



Laccadive Sea 

2192 m. 

Coral and globigerina 








ooze. 
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Pectinaster agassizii (Ludwig). 

Cheiraster agassizii, Ludwig, 1905, p. 1, pl. i, figs. 3, 4, pl. ii, figs. 5-12, pl. xvi, figs. 81-84. 

Pectinaster agassizii, Ludwig, 1910, p. 449. 

OCCURRENCE : 

St. 185, Gulf of Aden, 2001 m., greeii mud ; 2 specimens. 

Distribution.— Gulf of Panama, Gulf of Califórnia, Galapagos Is.; Gulf of Aden. 

Description. —The measirrements of the two specimens are: larger, R 119 mm., 
r 17 mm.. R/r 7 ; smaller, r 14 mm. The abactinal ‘paxillce are of two kinds, the smaller 
uniformly granular, the larger with a ring of granules surrounding a central spinelet. In 
the smaller specimen the abactinal surface is in better condition, and these spinelets 
can be detected everywhere, though they become smaller as the tip of the ray is approached 
and are not visible to the naked eye much beyond the middle of the ray. 

The papularia are oval, the radial axis a little longer than the tangential. Each 
contains forty to fifty pores. 

The larger specimen has thirty-three supero-margiiml plates, which are small, coníined 
to the side of the ray, and armed with a robust pointed spine 4 to 5 mm. long. The 
íirst two or three plates are closely covered by fine elongate granules ; on succeeding 
plates the granules become scarcer, and a small area below the spine is bare. 

On the lateral face of each infero-marginal plate there is a spine sünilar to that of the 
supero-marginal above, and on the actinal face stands a second spine like it but between 
a third and one-half the size. The granulation is coarser and more uniform than that 
of the supero-marginal plates, and about the base of the larger spines there are often two 
or three spinelets. 

The actinal intermediate areas extend to the sixth infero-marginal plate. The plates 
are beset with short cylindrical spinelets, round-tipped or pointed, about 0-5 mm. in length. 
Springing from the centre of some of the plates is a tapering pointed spine which may 
attain a length of 2 mm., though usually it is less. Fasciolar pedicellarise are numerous. 

Seven adambulacral furrow spines are set on an angular border. The central spine 
is the longest, and there is a progressive decrease in size to the outermost, which is barely 
half as long. Four or five small spines along the proximal border of the plate appear to 
continue the furrow series. There is a robust conical spine about 3 mm. long in the centre 
of the actinal surface of each plate. Sixteen adambulacral plates correspond to ten infero- 
marginals. 

From the inner corner of each mouth plate two stout tapering spines, of which the 
inner is a trifle the larger, project into the mouth cavity. Projecting into the furrow are 
six smaller spines which show a regular decrease in size from the proximal to the distai 
end of the series. Two large conical spines stand on the actinal surface of each plate, 
together with a number of small cylindrical spines, of which a series of four lie parallel 
with the furrow, wliile eight in two irregular rows he parallel with the median suture. 

Aeeinities. — ^A doubt as to whether these two specimens ha ve been correctly identified 
will persist until they have been compared side by side with an example of P. agassizii. 
Both, however, agree closely with Ludwig’s description, and the only difiference is that, 
whereas the present examples have but one supero-marginal spine, specimens of smaller 
dimensions from the East Pacific have two. I do not think this character affords sufíicient 
grounds for separation. 
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The most closely related species is P. mimiciis Sladen. This fonn has the abactinal 
spinelets confined to a central band and a iiniform actinal intermediate graniüation. It 
may be separated on yet a third character, not mentioned in Lud\vig’s key, namely, the 
smaller number of papiüae. 

Pectimster agassizii granuliferus subsp. n. 

OCCURP.EXCE : 

St. 26. Gulf of Aden, 2312 in., soft grey white mud ; 3 specimens. 

One specimen is small (R 33 mm.). The other two are well-grown and have the 
foUowing characters ; (i) R 158 nnn., r 20 mm., R/r 7-9, number of papulse 40, number of 
supero-marginal plates 45; (ii) r 8-5 imn., number of papulse 25. The specimens are 
very dose to P. agassizii Ludwig, of wliich two examples were obtained at St. 185, and 
the description is therefore given in the form of a comparison. 

Diagnosis. —Glose to P. agassizii, differing in three particulars : abactinal spinelets 
confined to a central band ; abactinal and intra-marginal pedicellariae present; granules 
instead of spinelets on the actinal plates. 

Description. —On the abactinal surface an occasional pectinate pedicellaria is found, and 
the paxillse with central spinelets are absent from a band some 2 mm. broad adjoining the 
supero-marginal plates. In P. agassizii these paxillse occur all over the abactinal surface. 

In the larger specimen the proximal sujpero-marginal j^lates bear two spines, the 
longer measuring 4 mm., the shorter 3 mm. The grannlation is similar to that of P. 
agassizii in distribution but it is shorter. Whereas the granules of P. agassizii are defi- 
nitely capillary, those of this subspecies are papilhform. Pedicellarise are found between 
the first two or tliree supero-marginal and infero-marginal plates. The infero-marginals 
are similar to those of P. agassizii, but in the larger specimen they bear three, instead of 
two, spines. 

The pedicellarise of the actinal intermediate areas are similar to those of P. agassizii 
but rather more numerous. The plates are bordered by rather few sliort hemispherical 
or pointed granules, and on account of this the actinal surface has a fades distinctly 
unhke that of P. agassizii, in which the armature is more abundant and spiniform. This 
subspecies lias, however, an elongate conical spine in the centre of many of the plates. 

The furrow spines of the adaynbulacral plates are arranged as in P. agassizii but they 
are a little shorter, and the series along the proximal border of the plate is granuliform 
instead of spiniform. 

Affinities. —The subspecies granuliferus diífers from P. agassizii evoplus Fisher in 
the restriction of the abactinal spinelets, in the granular actinal intermediate armature 
and in having fewer pores. The first two characters suggest the group of species to which 
P. mimicus Sladen, P. filholi Perrier and P. hispidus Alcock & Wood Mason belong, 
but all these have a uniform actinal intermediate armature and a relatively small number 
of pores. 

Genus Benthopecten Verrill. 

Ludwig (1910) in his revision of the iVoíom^oto retains Benthopecten Verrill and 
Pararckaster Sladen as distinct genera. Fisher (1911, p. 143) points out certain diíficulties 
which arise if this step is taken and unites the two genera. The distribution of the 
genus Benthopecten in the extended sense demanded by Fisher is as follows : 
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Occan. 

Species. 

(Synonyms in brackets.) 

Ref erence. 

Number 

caught. 

Number 

of 

stations. 

Locality. 

Depth. 

1 

Bottom. 

Atlantic . 

sfinosus Verrill . 

Verrill, 1899, 1915 

Mi 

any 

Coast of U.S.A., 

1300- 




records 

Gulf of México 

3600 m. 

, . 



Grieg, 1932 

18 

3 

K. Atlantic 

1100- 
1853 m. 

•• 



Mortensen, ? 



S. Iceland 

2094 m. 

,. 


(armatus Sladen) 

Sladen, 1889 

., 

3 

Nova Scotia, New 

2284- 

Blue mud. 






Jersey, Portugal 

2466 m. 




Farran, 1912 

30 

1 

Ireland 

1744 m. 

Ooze. 


{semisquamatus var. 

Sladen, 1889 

1 

1 

Coast of U.S.A. 

3108 or 

Blue mud. 


occidentalis Sladen) 





2266 m. 



{fischeri Perrier) 

Perrier, 1894 

1 

1 

Coast of África 

1056- 
1435 m. 



spinosissimus (Sladen) . 

Sladen, 1889 

1 

1 

Ascension 

756 m. 

Volcanic mud. 


simplex (Perrier) . 

Perrier, 1881 

1 

1 

Gulf of México 

2420 m. 

.. 


folini (Perrier) 

„ 1894 

10 

3 

Coast of África 

2300 m. 


Southern . 

antarcticus (Sladen) 

Sladen, 1889 

2 

1 

Challenger’s most 
Southern dredging 

3000 m. 

Blue mud. 


pedicifer (Sladen). 

j j 

.. 

2 

Crozet Is. 

2925 m. 

Diatom ooze. 






Aghulhas bank 

3473 m. 

Globigerina ooze. 

Pacific 

acanihonotus Fisher 

Fisher, 1905 

7 

2 

S. Califórnia 

1794- 
1900 m. 

Mud. 


mutahilis Fisher . 

„ 1910 

8 

1 

British Columbia 

2876 m. 

Globigerina ooze. 


claviger Fisher 


16 

4 

Bering Sea to 

1794- 

Green mud or ooze. 






Oregon 

1900 m. 



pectinifer (Ludwig) 

Ludwig, 1905 

37 

3 

Galapagos, 

1571- 

Globigerina ooze. 






Gulf of Panama, 
Gulf of Califórnia 

2323 m. 

brown muc 


cognatus (Ludwig) 

í j >> 

1 

1 

Gulf of Panama 

3035 m. 

Sand. 


spinuliger (Ludwig) 

)> )} 

25 

4 

Galapagos Is., 

1618- 

Globigerina ooze. 






Cocos Is., 

Gulf of Panama 

2323 m. 


Eastern 

moluccanus Fisher 

Fisher, 1913a 

9 

2 

Molucca Passage 

417- 

Grey sand and mud. 

Archi- 





435 m. 


pelago 

polyctenius Fisher 


12 

2 

Celebes 

1475 m. 

.. 


styracius Fisher 

jj ii 

2 

1 

Macassar Strait 

1645 m. 

Grey mud. 


semisquamatus subsp. 

Dõderlein, 1921 

9 

4 

Celebes 

1688- 

Green and grey muc 


celehensis Dõderlein 





3437 m. 


Indian 

huddlestonii (Alcock) 

Alcock, 1893 

. , 


Bay of Bengal 

2778 m. 

Globigerina ooze. 


violaceus (Alcock) 

. )) ji 


.. 

Laccadive Sea 

2193 m. 

Coral and globigerin 








ooze. 


indicus (Koehler). 

Koehler, 1909 

1 

1 

S. of Ceylon 

834- 
1076 m. 


Indian to 

semisquamatus (Sladen) 

Sladen, 1889 ‘'■ 


2 

Japan 

1875- 

Blue mud, green muc 

Pacific 


Alcock and 
Wood-Mason, 

1 

1 

Bay of Bengal 

1114 m. 
3041 m. 

Globigerina ooze. 



1891 

1 
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Benthopecten heteracanihus sp. n. 

OCCUKRENCE : 

St. 26, Gulf of Aden (African coast), 2312 m., soft grey white miid ; 1 specimen. 

Diagxosis. —R/r 8-4. Abactiiial plates wth oue to foiir papilliform spinelets; 
spines occuxring only in two rings, one of five around the anus, the other of ten some 
7 mm. from the fiist and on the madreporite. Papulse extending to about sixth supero- 
marginal plate. Supero-inarginals coníined to side-wall of disk and ray; arined with 
a single robust tapering pointed spine, encircled by three or four spinelets ; five unpaired 
interradial supero-marginals, each armed vfith one very large spine and three accessory 
spines. Infero-marginals almost directly below supero-marginals ; bearing two spines ; 
pedicellariae between infero-marginals almost to tip of ray. Actinal interradial areas 
small, with usually foiu' pedicellarise and a few spinelets. Adambulacral plates udth seven 
to eleven small clavate furrow spines and two larger actinal spines. Mouth plates with 
two spines projecting into mouth ca\’ity, four projecting into furrow and three spines 
on actinal surface. 

Description. —R 210 mm., r 25 mm. In the centre of the disk there is a ring of 
five spines, each 4 mm. long, shghtly tapering and rounded at the tip. Ten similar spines 
on the radii and interradii stand at a distance of 7 mm. from this central group and, 
except for two spines on the edge of the madreporite, are the only spines found on the 
abactinal surface. The remaining plates bear projections which are little more than 
papülse, not quite 1 mm. in length. ]\[ost plates bear but a single papilla, but two or 
three, or even four, occur on some. The madreporite hes on an interradius a little nearer 
the edge than the centre of the disk. Papnlfe are present on that portion of the disk 
which lies mthout the outer ring of spines, and extend down the rays in two attenuating 
bands as far as the levei of the fifth or sixth su pero-marginal plate. There are no abactinal 
pedicellariíB. 

The supero-tnarginal plates number about fifty. They are coníined to the side of 
the disk and ray and are all longer than higli. Each bears a tapering pointed spine, the 
longest (on the sixth plate) measuring 13 mm. Near the proximal edge of each plate 
there are sometimes one or two minute spinelets, and round the base of the boss on which 
the main spine stands there is always a ring of slightly larger spinelets, 1 to 2 mm. long 
On the first two or three plates one of these encircling spinelets reaches a length of 5 mm. 
and may be ranked as an accessory spine. An unpaired plate is present in each inter¬ 
radius, and bears one spine, 18 mm. long, and three accessory spines, 5 to 6 mm. long. 

The infero-marginals encroach very little on to the actinal surface and lie almost 
directly beneath the supero-marginals, which they resemble in size. Each bears two 
spines, one below the other, the upper nearly as long as, but finer than, the corresponding 
supero-marginal spine, the lower between one-half and two-thirds the size of the upper. 
A few minute spinelets may occur at random on the surface of the plate, but there is always 
a regular row of five or six along the border adjacent to the adambulacral plates. Fasciolar 
pedicellariae occur between adjacent infero-marginals and can be traced almost to the tip 
of the ray. Ten infero-marginals correspond to seventeen or eighteen adambulacral plates. 

The actinal intermediate areas are small and the outline of the plates is obscured by 
membrane. Two, or in one case three, fasciolar pedicellariae stand on either side of the 
interradial line. A few spinelets are also present. 
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The furrow margins of the adambulacral plates are rounded and those near the mouth 
bear seven or eight spines, which are slightly clavate and small, the largest measuring 
little more than 1 mm. in length. Three subequal spines stand dose together and occupy 
the centre of the margin, while a fourth, also of much the same size, stands a httle apart 
distally. On either side of this central group are found one or two smaller spines spaced 
at intervals nearly equal to their length. On the outer half of the ray the total number 
of spines is eleven. There is a central group of six with two or three smaller spines on 
either side, but owing to the increase in numbers these are not so far apart as on the 
proximal plates. The actinal surface of the plates supports two, usually equal, tapering 
pointed spines, 4 to 5 mm. in length. 

The free edge of the movth plates bears six spines. Two of these project into the mouth 
cavity. They are cyhndrical and rounded at the tip ; the inner, which is a trifle the 
larger, is 4 mm. long. The remaining four spines project into the furrow and are similar 
to the furrow spines of the adambulacral plates. The largest is nearest the mouth and 
the remainder show a Progressive decrease in size. On the actinal surface of the plate 
there are three spines similar to the two projecting into the mouth cavity but smaller. 
They show a regular decrease in size from the proximal to the distai end of the series. 

Affinities.— The aíiinities of this species lie within a complex of three, comprising 
B. violaceus (Alcock), B. styracius Fisher and B. polyctenius Fisher. The species are 
compared in the table below : 



Spine on unpaired 
SMP. 

Number of spinelets 
on abact. plates. 

Accessory spines on 
SMPs. 

Abactinal 

pedicellarise. 

Limit of papulse. 

Extent of pedicell¬ 
arise on IMPs. 

Number of act. int. 
pedicellarise. 

Number of furrow 

spines. 

Number of spines 

per IMP. 

Number of adamb. 

plates = 10 IMPs. 

B, heteracanthus . 

Very 

1-4 

Present 

Absent 

6th SMP. 

Far along 

2 

7-11 

2 

17-18 


large 





ray 





B. violaceus . 

Large 

2-4 

}j 

jj 

2nd SMP. 

To 4th 

2 

7-8 

2 

24 







IMP. 





B, styracius . 

Very 

1-2 

Absent 

Present 

3rd SMP. 

Far along 

2 

7-8 

2 

19-22 


large 





ray 





B, polyctenius 

4 equal 

5-8 

Present 


4th SMP. 

Ditto 

8-12 

9-14 

2 , 

20 


Thus B. heteracanthus differs from B. violaceus in the greater extent of the papulse 
and infero-marginal pedicellarise, more numerous furrow spines, less numerous abactinal 
spinelets, fewer adambulacral plates to ten infero-marginals, and a larger spine on the 
unpaired supero-marginal. It is perhaps closest to B. styracius, from which it differs in 
the absence of abactinal pedicellariae, the greater extent of the papulee, more numerous 
furrow spines and fewer adambulacral plates to ten infero-marginals. As Fisher (1919, 
p. 213) points out, the type of B. violaceus is probably but half-grown, and in the adult 
condition would be likely to have more numerous pedicellariae, more numerous abactinal 
spinelets and more numerous furrow spines. In one of his Pacific species, B. acanthonotus, 
Fisher (1911, p. 145) records variability in the extent of the papulee areas. It is probable. 
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therefore, that the four species staud closer than is indicated by a comparison of the 
characters of the very meagre nuinber of examples at present knowii. For the inoment, 
however, there is not enough e\'idence to regard thein as anything but distinct species. 


Immature Benthopectimdce. 

St. 107, Zanzibar area. 421—157 in. ; Luidiaster sp., 1 specimen. 
St. 118, ,, ,, 1789 m. ; Pecímasíer sp., 1 specimen. 

St. 123, ,, ,, 256-366 m. ; Luidiaster sp., 1 specimen. 


Family Goniasterid.í:. 
Sub-fainily Pseudarchasterin^. 
Genus Pseudarchaster Sladen. 
The species of this genus are distributed as follows ; 


Ocean. Species. 

Reference. 

Xumber 

caiight. 

1 Number 
' of 

stations. 

Locality. 

Depth. 

Bottom. 

Atlantic annectens (Perrier) 

Perrier, 1894 

1 

1 

N. coast of S. 

900 m. 






America 




Koehler, 1895 

1 

1 

Coast of France 

1410 m. 



Perrier, 1896 

5 

1 

>> i) 

1384 m. 

Sand and pteropods. 


Koehler, 1909a 

4 

4 

Azores 

1550- 

Globigeriíia o o z e ; 






1900 m. 

mud and sand; sand 







and rock 

hystrix (Perrier) . 

Perrier, 1894 

1 

1 

Coast of Morocco 

840 m. 

Yellow mud. 

falíax (Perrier) 

„ 1885 

17 

4 

Azores 

1440- 

Grey mud. 






2220 m. 



Koehler, 1909a 

2 

2 

>> 

1165- 

Sandy mud. 






1385 m. 



Grieg, 1932 

2 

1 

Newfoundland 

1100 m. 

. . 

necator (Perrier) . 

Perrier, 1894 

1 

1 

Azores 

1275 m. 

Grey mud. 


Koehler, 1909a 

1 1 

1 


1900 m. 

Globigerina ooze. 

hispidus Verrill . 

Verrill, 1899 

1 ! 

1 

West Indies 

1097 m. 

,. 

gramdiferus Verrill 

• ii Í9 

1 1 

1 

íí 9i j 

., 

,. 

coneinnus Verrill 

„ 1895,1899 


3 

American coast 

2138- 







3203 m. 


ordinatus Verrill 

„ 1899 

. . 

2 

Gulf of México 

583- 

.. 






603 m. 


gracilis (Sladen) . 

Sladen, 1889 


1 

Azores 

1800 m. 

Volcanic mud. 

aphrodite (Perrier) 

Perrier, 1894 



Coast of Sahara 

1090 m. 


CBquahile (Koehler) 

Koehler, 1909a 

1 

1 

Azores 

1900 m. 

Globigerina ooze. 

' eminens (Koehler) 

•' ii fi 

4 


99 

1095- 

Sandy mud; mud 


1 


3 i 


1940 m. 

and sand ; volcanic 

1 

1 





sand. 
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Ocean. 

Species. 

Reference. 

Number 

caught. 

Number 

of 

stations. 

Locality. 

Depth. 

Bottom, 

Atlantic 

marginatum (Koehler) . 

' Koehler, 1909a 

1 

1 

Az ores. 

1805 m. 

Sandy mu d. 

— cont. 

parelii (Düben & 








Koren) 

N. Atlantic, Europe to America. 

Many records, see Fisher, 1911, Goto, 1914. 

Pacific 

intermedius Sladen 

N. Pacific, Asia 

>3 


)f 3> 


33 


discus Sladen 

Sladen, 1889 


1 

Patagônia 

267 m. 

Blue inud. 


patagonicus (Perrier) 

Perrier, 1891 

1 

1 

33 

283 m. 



pusillus Fisher 

Fisher, 1904, 1911 

461 

20 

Califórnia 

96-694 m. 

Various. 


Clark, 1913, 1923 

48 

1 

S. Califórnia 

511 m. 



dissonus Fisher . 

Fisher, 1911 

5 

3 

Oregon to 

1436- 

Green mud. 






Bering Sea 

1944 m. 



pulcher Ludwig . 

Ludwig, 1905 

4 

3 

Galapagos Is. 

702- 

Mud, sand, globi- 







1618 m. 

gerina ooze. 


verrilli Ludwig 

jj fí 

1 

1 

Gulf of Panama 

998 m. 

Blue mud. 


myohrachius Fisher 

Fisher, 1906 

3 

2 

Hawaii 

779- 
1234 m. 

Sand and rock. 


pretiosus Dõderlein 

Dõderlein, 1902 



Japan 

20—30 m. 




Goto, 1914 

13 

4 

33 

20- 
480 m. 



pectinifer Ludwig 

Ludwig, 1905 

1 

1 

Gulf of Panama 

1865 m. 

1 Green mud. 



Clark, 1913 

1 

1 

S. Califórnia 

1164 m. 

.. 



„ 1920 

2 

1 

Coast of Peru 

1864 m. 

Dark brown mud. 



Dõderlein, 1924 

2 

2 

Eastern Archipelago 

724- 
1018 m. 

Grey mud. 


alascensis Fisher, 1904 

Fisher, 1911 

9 

6 

Alaska 

122- 

Bocks and coarse 


= parelii alascensis 





1915 m. 

sand, rocks, mud. 


Fisher, 1911 
ahnormále (Bell) . 

Benham, 

1900, 1909 



New Zealand 

20-50 m. 

green mud. 


huttoni (Farquhar) 

Farquhar, 1897 



33 3 3 


.. 


hoardmani Livingstone . 

Livingstone, 1934 

4 

2 

Australia 

135- 
162 m. 

Sand and clay. 

Eastern 

oligoporus Fisher 

Fisher, 1913 

3 

2 

Celebes 

1992 m. 

Green and grey mud. 

Archi- 

spatuliger Mortensen 

Mortensen, 1934 



Hong Kong 


pelago 








Indian 

mozaicus (Alcock & 

A. & W.-M., 1891 



Andaman Sea 

352- 

Green mud. 


Wood-Mason) 





400 m. 




Koehler, 1909 

15 

8 

33 

584- 

., 






Bay of Bengal, 
Gulf of Oman 

1794 m. 







S. índia 




roseus (Alcock) 

Alcock, 1893 



Laccadive Sea 

1352 m. 

Coral mud. 


brachyactis Clark 

Clark, 1925 



Cape of Good Hope 

365- 
731 m. 

Green sand. 


tessellatus Sladen 

Sladen, 1889 


1 

33 33 

, . 

., 



Clark, 1925 

4 


33 33 

155 m. 

Green sand. 



Mortensen, 1933 

Many 

33 33 

170- 







- 

320 m. 


Pacific to 

jordani Fisher 

Fisher, 1906 

2 

1 

Hawaii 

685 m. 

Fine white sand. 

Indian 


„ 1913 

54 

4 

Borneo and 

785- 

Green and grey mud. 






Moluccas 

1627 m. 




Koehler, 1909 

., 

,. 

S. índia 

814- 

., 






Arabian Sea 

1982 m. 
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Pseudarehaster mozaicus Alcock & Wood-Mason. (Pl. II, figs. 1 and 10 ; Text-fig. 2.) 

Pseudarchaster mozaicus, Alcock & Wood-Mason, 1891, p. 432 ; Alcock, 1893, p. 85. 
âstrogonium tnozaicitm, Koehler, 1909, p. ÕO, pl. i, fig. 3. 

OCCURREXCE : 

St. 108, Zanzibar area, 786 m., grey mud ; 1 specimen. 

St. 115, ,, ,, 640-658 m. ; 1 specimen. 

St. 122, ,, ,, 732 m., grey green mud ; 2 specimens. 

Distribution. — Andainan Sea, Gulf of Oman. Bay of Bengal : Zanzibar area ; 352 
to 1794 m. 

Description : 


Pv 

94 

80 

72 

60 mm, 

r 

27 

23 

20 

17 „ 

R/r . 

3-4 

3*5 

3-6 

3-5 


The following description is taken from the largest specimen. The body is flat. 
The arms taper and are pointed at the tip. The abactinal paxilkn lie in regular radial 
and transverse rows. The follomng table shows the dimensions of the arms and the number 
of paxillae at the levei of successive supero-marginal plates : 



í 

SMP. No. 

8. 16. 

- \ 

24. 

Breadth of arm 

26 

17 

12 

6 mm. 

Breadth of paxillar area 

15 

7 . 4 

2 „ 

Mumber of paxillíB 

11 

9 

7 

2 


The cariml plates are round with a diameter of 1 mm. or a little more. Each is 
covered mth granules, of which the central are large, hemispherical and well spaced, 
whde those of a peripheral series are less than half the size, sUghtly clavate and alternating 
with the central series. A few granules are intermediate in size, but appear to belong to 
the peripheral series. If this be the correct interpretation, the arrangement is eight to 
fourteen central granules and twenty to twenty-íive peripheral granules. 

The supero-marginals are thirty-four in number. They form a broad border to the 
paxillar area and curve round to meet the infero-marginals, the curve becoming more 
abrupt towards the outer edge of the plate. The breadth in the interradius is between 
two-and-a-half and three times the length. The length increases slightly up to the sixth 
or eighth plate while the breadth decreases uniformly to the tip of the ray, though it 
remains the greater dimension throughout as is sho\vn in the following table : 

Plate No. 

L 4. 8. 16. 

Breadth . . . . 6 . 5-5 . 5 . 4 mm. 

Length .... 2 . 2-5 .4.2,, 

The plates are beset with five to eight irregxilar rows of well-spaced granules which 
become larger towards the centre of the plate. At the outer border of each plate four or 
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íive of the granules are conical, and one or two are elongated and project as conspicuous 
blunt conical spinelets about 1 mm. long (Text-fig. 2). 

Tbe infero-marginals correspond to the supero-marginals and like them decrease 
regularly in breadth from the interradius to the tip of the ray, while the length shows a 
slight increase up to the sixth or eighth plate. There are six or seven rows of pointed 
spinelets and each row has larger spinelets than the row outside it. About half-a-dozen 
spinelets in each of the two innermost rows are longer than all the rest and reach a length 
of 1 - 5 mm. 

The actinal intermediate areas reach the sixth or seventh infero-marginal. The 
hmits of the plates are obscured by membrane, but they are marked by pointed granules, 



Text-fig. 2. —Pseudarchaster mozaicus Alcock & Wood-Mason. (From St. 122.) 8th 

supero-marginal plate x 8. 


and in the centre of each plate there are one, or occasionally two, spinelets whose length, 
2 mm., is four to five times that of the peripheral granules. 

On the angular furrow margin of the adambulacral plates there are six to eight tapering 
pointed spines, and on the actinal surface there are two rows of five or six spines, which 
are usually all shorter than the furrow spines, though sometimes one to three of the inner 
row may be of the same length. Proximally there are about eight fasciolar pedicellarise. 

COLOUR. —Paxillar area, vinaceous lilac; marginal plates and actinal surface, pale 
flesh colour. 

Appinitibs. —I have been able to compare these specimens with an example of P. 
mozaicus from the Indian Museum and I have no hesitation in referring them to this 
species, although there are some small details, tabulated belo^w, in which they differ 
from it and approach P. jordani Fisher, a species typically without supero-marginal 
armature : 



Granulation of 

Number of 

"NTiirnlipr nf 

Species. 

carinal paxillse. 

rows of Number of 

adamb. act. 


-- 

-- 

granules furrow spines. 



Central. 

Peripheral. 

on SMPs. 

spines. 

P. mozaicus . 

5-7 

20-25 

. About 5 . 5 

8 

P. jordani 

15-18 

10-12 

. 7-8 . 6-7 

12-20 

P. mozaicus, 

8-14 

. 20-25 

5-8 . 6-8 

10-12 


Zanzibar specimens 
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Pseudarchaster diversigramikitus sp. n. (Text-fig. 3.) 

ÜCCURREXCE ; 

St. 26, Gulf of Aden, 2312 m., soft grey-white mud ; 2 specimens. 

St. 59, Ras el Hadd, Arabia, 1948 m., soft green mud ; 1 specimen. 

Diagxosis.— -Arms tapering, pointed. Paxillar area large ; paxillíe in regular radial 
and transverse series; large, wdth round clavate central granules and a peripberal series 
of only slightly smaller, flattened, subtruncate gramües. Supero-marginal plates narrow ; 
wdth cbaracteristic gramües, those along adjacent edges forming a fasciolar apparatus, 
those in tbe centre bemispherical, two to four much eiüarged, those near the outer border 
conical, one or two enlarged. Infero-marginals corresponding to supero-marginals; 
armed with rows of fine pointed spinelets, those of the middle rows longest. Actinal 
intermediate areas large; plates beset v\dth blimtly pointed spinelets of which two or 
three in the centre are elongated. Adambiüacral plates wdth furrow series of six or seven 
short round-tipped spines on convex margin ; remaming margins of plate with about 
seven simüar smaller spines ; centre occupied by three pointed spines which may be longer 
than those of furrow series. 

Descriptiox. —St. 59, R 93 mm., r 25 mm.. R/r 3-7 ; St. 26, R 52 mm., r 16 mm., 
R/r 3-3 ; R 50 mm., r 15 mm., R/r 3-3. 

The foUowing table shows the breadth of the arni and the paxillar area, and the 
nmnber of paxillse at the levei of successive supero-marginal plates : 

SMP. No. 



4. 

8. 

16. 

24. 

Breadth of arm . 

23 

17 

13 

8 min, 

,, of paxillar area 

13 

9 

5 

4 „ 

Number of paxillse 

17 

15 

9 

5 


The above table and the followdng description are taken from the largest specimen. The 
paxillse are arranged in regular radial and transverse rows, and are large, for the diameter 
of those in the carinal row is about 2 mm. The top of such a paxilla is hemispherical, 
and on it there are fourteen to sixteen large round well-spaced clavate granules, while 
round the rim runs a series of about twenty granules which are of almost the same size 
as those in the centre but diíTer in being rather flattened and subtruncate. The paxillee 
of the ray are not elongated. Papulse extend about two-thirds of the way down the arm. 

The supero-marginal plates number forty. The breadth of the first plate is a little 
over twice the length ; of the next flve or six plates each is a little broader than the one 
before, the next ten or twelve plates are of the same breadth and the remainder decrease 
uniformly in breadth to the tip of the ray ; the length increases up to the ninth or tenth 


plate and then decreases. Dimensions : 

Plate No. 



1. 

4. 

8. 

16^ 

24. 

Breadth . 4-5 

5 

4 

4 

2 mm. 

Length . . 2 

2-5 

3 

2 

1 *5 mm. 


The edge of each supero-marginal bears a series of small subtruncate granules which 
are apposed to those of the neighbouring plates in stich a manner as to form a fasciolar 
apparatus. The rest of the plate is occupied by about four irregular rows of hemispherical 
granules of which two to four are considera bly larger and more protuberant than the 
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rest. Near the outer border of the plate, just above the infero-marginal, the granules 
are pointed and one or two stand out as coarse conical spinelets. These spinelets are 
inost conspicuous about half-way down the ray (Text-íig. 3). 

The infero-marginal plates correspond exactly with the supero-marginals. The 
plates are separated by fasciolar grooves, and the surface is beset with about six rows of 
pointed spinelets. Those of the outer row are the shortest, those of the inner row, with 
a length of about 1 mm., the longest. 

The actinal intermediate areas extend to the eleventh infero-marginal. The boundaries 
of the plates are obscured by membrane, but each is apparently armed with twelve to 
íifteen short bluntly pointed spinelets. Two or three of these stand in the centre of the 
plate and are longer than the rest, which are set round the edge. Of the central spines 
one is often a trifle longer than the others and may be 1-5 mm. long. Between the 
proximal half-dozen plates of the innermost chevron there is a fasciolar pedicellaria. 



Text-fi6. 3 .—Pseudarchaster diversigranulatus sp. n. (From St. 69.) 8th supero-marginal 

plate X 8. 

The adambulacral plates bear six or seven short round-tipped furrow spines, about 
1 mm. long, on a regularly convex margin. The furrow series appears to be continued 
right round the plate by some seven similar but rather smaller spines. In the centre stand 
three pointed spines, some or all of which may be longer than the furrow spines. 

Remarks.— The two smaller forms from St. 26 appear to belong to the same species. 
They show the enlarged supero-marginal granules, but those on the outer edge of the 
plates are not pointed. 

Affinities. —The largest specimen of P. diversigranulatus is of ahnost exactly the 
same size as the largest P. mozaicus. Comparison reveals a number of small differences. 
Tlie upper tables on pp. 357 and 359 show that the shape of the arm is difEerent in the 
two species, and that in P. diversigranulatus each radial row of paxillae extends 
considerably farther down the arm than in P. mozaicus. The paxillee of P. diversigranulatus 
are larger, more uniformly granulated and do not become elongated down the rays. Of 
the two species P. diversigranulatus has narrower supero-marginal plates* {cf. tables, 
pp. 357 and 359), and their granulation is characteristic. There are also conspicuous 
diflferences in the armature of the infero-marginal, actinal intermediate and adambidacral 
plates of the two .species. 

* Text-figs. 2 and 3 are not drawn from the same angle. The supero-marginal of P. diversigranulatus 
(Text-fig. 3) has been drawn somewhat from the side and so appears to be broader than the corresponding 
plate of P. mozaicus (Text-fig. 2). 
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Genus Paraganaster Sladen. 

Distributiox. —The records of the occurrence of the various species of this genus 
are shown in the foUowing table : 


Ocean. 

Species. 

(S>Tionyins in brackets.) 

Reference. 

Xumber 

caught. 

Xumber 

of 

stations. 

Locality. 

Depth. 

Bottom. 

Atlantic . 

subtilis (Perrier) . 

Perrier, 1881, 

3 

3 

Gulf of México, 

3Õ30 m. 




1884, 1894 



Cape Verde Is., 

36Õ5 m. 







Azores 

2995 m. 




Koehler, 1909a 

7 

4 

j j 

3890- 

White mud, sandy 






Cape Verde Is. 

4261 m. 

m 11 d , globigerina 








ooze. 



Grieg, 1932 

3 

1 

Coast of Spain 

4700 m. 

Yellow sand. 


(cylitidratus Sladen) . 

Sladen, 1889 

1 

1 

Cape Verde Is. 

2382 in. 

Globigerina ooze. 


{elongatum Perrier) . 

Perrier, 1884 

3 

3 

Azores 

2996- 
4060 m. 

White clay, pumice. 


(strictus Perrier) 

„ 1894 

3 

1 

Canary Is. 

3655 m. 

Grey mud. 


(Jormosus Verrill) 

Verrill, 1884, 1895 


lõ 

Coast of New 

2512- 







England 

3690 m. 


Eastern 

ctmipes Sladen 

Sladen, 1889 


1 

Banda Sea 

255 m 

Blue mud. 

Arcbi- 

ctenipes var. hypaca n - 

Fisher, 1913, 1919 

34 

11 

Philippines 

207- 

Green mud; grey 

pélago 

tkus Fisher 





313 m 

mud; sand and mud; 
globigerina ooze. 



Dõderlein, 1924 

3 

9 

Timor Sea 

216- 
310 m. 

Grey mud; coral sand. 


stenostichus Fisher 

Fisher, 1913, 1919 

8 

2 

Philippines 

220- 

Sand and broken sh ell; 







360 111. 

mud and sand. 



Dõderlein, 1924 

1 

1 

ívei Island 

310 m. 

Grey mud. 

Indian 

tenuiradiis Alcock 

Alcock, 1893 



Bay of Bengal 

3195 m. 

Globigerina ooze and 








pumice. 


Paragonaster steriostichus Fisher. 

Paragonaster stenostichus, Fisher, 1913, p. 627 ; 1919, p. 232, pl. 60, fig. 2, pl. 70, fig. 2, pl. 71, fig. 1, pl. 
91, figs. 10, 10a ; Dõderlein, 1924, p. 50. 

Occurrence : 

St. 105, Zanzibar area, 238-293 m., green mud ; 1 specimen. 

St. 110, „ 347-384 m., grey-green imid and sand ; 1 specimen. 

Distribution. — Pliihppine Islands, Banda Sea ; Zanzibar. 

Description.— 


R. 


Xumber 


Breadth of arm at levei of successive 
SMPs., mm. 


Breadth of paxillar area at levei of 
successive SMPs., mm. 



mm. 

mm. 


OI oJilrS. 

4th. 

8th. 

lõth. 

30th. 

1 

4th. 

1 

8th. 

15th. 

30th. 

(1). 

92 

25 

3'6 

38 

19 

14 

10 

45 

12 

5 

1 

0-5 

(2) 

80 

22 

3-6 

36 

18 

13 

9 

4-5 

10 

3-5 

1 

0-5 
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The breadth of the arm and of the paxillar area in this table is measüred across the 
distai edge of the supero-marginal plates. 

The abactinal paxilUB are hexagonal, with nineteen to twenty-one polygonal central 
granules and twenty to twenty-five smaller truncate peripheral granules. Beyond the 
levei of the eighth supero-marginal plate the carinals become rectangular, the length 
being greater than the breadth. They extend to the tip of the ray, while the íirst lateral 
row of plates reaches about the fifteenth, and the second lateral row of plates about the 
tenth supero-marginal. 

The supero-marginal plates are broader than long. The breadth decreases uniformly 
from the íirst plate, w hil e the length increases up to the eighth plate and thence decreases, 
rernaining, however, less than the breadth to the tip of the ray. The surface of each 
plate is covered with coarse polygonal granules, which are larger in the centre. The 
infero-marginals correspond with the supero-marginals. They are covered with squamiform 
granules from among which spriug four to six fine spinelets. 

The measurements of the marginal plates are as follows ; 


Plate No. 

Supero-marginals. Infero-marginals. 



1. 

8. 

15. 

25. 

1. 

4. 

8. 

16. 

30. 

Larger specimen, length . 

2 

2-75 

2 

1-75 . 

. 1-75 

2 

2-5 

2-25 

1-25 mm. 

,, ,, breadth 

. 6-5 

5-5 

5 

2 

. 8 

7-5 

5 

3-5 

1-25 „ 

Smaller specimen, length 

. 2 

2-5 

2-5 

1-5 

. 1-75 

2 

2 

2 

1-25 „ 

„ „ breadth 

. 6 

5 

4 

2-5 

. 6 

5-5 

4 

2-5 

1-25 „ 


The actinal intermediate plates bear three rows of four to six papilliform granules and 
usually a fine spinelet in the centre. 

The furrow margin of the adamhulacral plates is angular, with the apex nearer the 
proximal end of the íirst six or seven plates, but coming to lie in the centre of the rest. 
There are six to eight furrow spines, and on the actinal surface of the plate about twenty 
papilliform granules from among which spring fine acicular spines, two in number on the 
first ten plates, a single one on the rest. 

Remarks. —The specimens diífer from Fisher’s description of the t 5 rpe in the following 
respects : (i) the eighth supero-marginal is the largest, in the type the fifth; (ii) the 
infero-marginal spinelets number four to six, while in the type there are only two or 
three; (iü) fine spines occur on the actinal intermediate plates, and a second fine spine 
is found on the proximal adambulacral plates. These are absent from the type (R 45 mm.), 
and also from the slightly larger specimen (R 53 mm.) described by Dõderlein. 

Both specimens are considerably larger than previously described examples and the 
three characters in which they diífer may well be due to growth changes. In the rernaining 
features they agree closely with the description of the type. 

Paragonaster ctenipes breviradiatus subsp. n. (Pl. II, fig. 6.) - 

OCCURRENCE : 

St. 105, Zanzibar area, 238-293 m., green mud ; 17 specimens. 

St. 106, „ „ 183-194 m., „ „ 46 

St. 153, Maldives, 256-293 m., 1 specimen. 

Diagnosis. —Glose to Paragonaster ctenipes Sladen, but differing in having shorter. 
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11 more tapering arms with fewer marginal plates ; more granules on the abactinal and 

supero-marginal plates ; two rows of fine tapering spinelets oii the first few infero- 
■ marginais, fine tapering spinelets on the actinal intermediate plates and a pair of fine 

tapering spinelets on the proximal adambulacral plates. 

Desckiptiox. —There is very little A*ariation in this collection, and the description is 
taken from the thirty-one specimens whose major radius measures beUveen 35 and 
53 mm. 

The top of the first four to seven cariml pl<ites is regularly hexagonal, and bears ten 
to fourteen polygonal central granules enclosed b}’ a ring of nmeteen to twenty-four 
smaller angiüar granules. The carinal row extends to the tip of the ray, and at the leA^el 
of the fourth supero-marginal the shape of the plates changes abruptly from polygonal to 
rectangular. The first rectangiüar plate is broader than long, and distinctly broader 
than the plate precedmg it ; the remainder are square or a little longer than broad. AU 
bear granules similar to those on the supero-marginal plates. 

The plates of the first lateral row are identical in size and granulation with the carinals, 
but there are only six to eight of thein, ceasing at the levei of the fourth supero-marginal 
plate. The plates of the second lateral row are similar but slightly smaller and reach the 
I third supero-marginal plate. This row bounds an interradial area where the plates, some 

thirty in all, are rather irregular in size and shape and closely crowded togethcr. Each 
I is armed with sLx to twelve peripheral and one to six central granules. 

The first supcro-manjhial plate is about two-and-a-half times as broad as long. Both 
( dimensions increase up to the fourth or fiftli plate, and thcnce decrease, the brcadth 

rather more rapidly than the length, as is shown in the folloAving table : 



r~ 

1. 

4. 

Plate No. 

8. 

16. 

- A 

24. 

Length. 

. l-õ , 

, 2 

. 1-75 . 

1-25 . 

1 mm. 

Breadth 

3 * õ 

. 45 

. 3 

2-25 . 

0-75 mm. 


The surface of the first few plates is closely coA^ered with flat, polygonal, rather large 
granules arranged in irregular rows ; beyond the fifth plate the granules bccome relatively 
smaller and the distance between them is greater, amounting to a little more than therr 
radius. There are approxiniately eight rows of granules on the first plate, ten ou the 
fifth, and ten to twelve on the cighth. 

The infero-margiiial plates correspond to the snpero-marginals. The breadth of the 
first plate is threc times the length ; the length incr('.ases up to the third or fourth plate 
and thence decreascs slowly, whih; the breadth decreases rather fast. The plates are 
covered with squamiform granules, amoug which, on the first few plates, can be made 
out two rows of three fine spinelets. Thesc spinelets become fewer and very hard to 
detect on the plates of the arin, but a single one can be made out on six beyond the fifteenth. 

The actinal intermediate plates are arranged in three clievrons, the innermost con- 
tahfing seven plates reacliing the tliird infero-marginal. Each plate is beset with three 
rows of four or five papiUiform granules, and nearly every one of those in the first two 
chevrons bears in addition a fine tapering pointed spinelet. 

The adambulacral plates bear six or seven flattened furrow spines set on an angular 
margin. The spine at the apex stands with its edge towards the furrow, while two spines 
on the proxhnal facet and three or four spines on the distai facet present their flat surfaces 


à 
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towards the furrow. Three or four elongate granules on the distai and proximal edges of 
each plate decrease in size as they recede from the furrow and give the impression of being 
a continuation of the furrow series. Three or four granules and two fine, long, tapering 
spinelets occupy the centre of the actinal surface of the proximal plates. There is only 
one spinelet on those plates which lie beyond the limit of the actinal intermediate areas. 

CoLOUR. —Paxillar area, hrownish red ; supero-marginal plates, light coral red; 
actinal surface, white. 

Growth Changes. —The largest member of the collection has R 53 mm., the smallest 
E, 10 mm. Between these extremes the specimens may he conveniently placed in three 
groups illustrating the changes which accompany growth. 


Group. 

Number of 
specimens. 

R, 

mm. 

r, 

mm. 

R/r. 

Number of 
SMPs. 

Occurrence of spinelets on IMPs., Act. int. 
plates, Adamb. plates. 

I 

8 

10-12 

3*3-4 

3 

8-11 

None. 

II 

25 

18-34- 

6-10 

3-3*6 i 

14-24 

Variable. Kanging from complete ab- 
sence to presence on almost every plate. 

III 

, 

35-53 

11-16 

3*2-3*8 

24-30 

Variable in number, but some always 
present. 


Apfinities. —The largest specimen is about the same size as Sladen’s t)^e of Para- 
gonaster ctenipes which is lodged in the British Museum. I have compared the two side 
by side and find the following differences : (i) the subspecies hreviradiatus has the arms 
shorter and more tapering and there are fewer marginal plates; (ii) the central 
granules of the abactinal plates and all the granules of the supero-marginal plates are 
more angular, larger, more numerous, and in consequence more closely crowded in brevi- 
radiatus ; (iü) the distribution of fine spinelets on the actinal surface is more abundant 
than in Sladen’s type ; there are two rows instead of one on the first few infero-marginals, 
there is one on many actinal intermediate plates—a condition not found in the type—^and 
there are two on the proximal adambulacral plates, where in the type there is never more 
than one; (iv) in the type the spines on the adjacent edges of the adambulacral plates 
are long, and arch over the suture between the plates in such a manner as to suggest a 
fasciolar pedicellaria. In hreviradiatus the arrangement is essentially the same, but the 
spines are shorter and the whole structure is, therefore, much less conspicuous. 

An interesting form from the Eastern Archipelago is almost the exact counterpart 
of P. ctenipes hreviradiatus, as far as granulation and spinulation is concerned, but differs 
in having the arms longer than those of P. ctenipes. Fisher regards this form as a sub¬ 
species and gives it the name Paragonaster ctenipes hypacamtJius. I have followed his 
example and created a corresponding subspecies for the present collection of specimens. 

Sub -family Goniasterinae . 

Genus Rosaster Perrier. 

In his key to the Goniasteridce, Fisher (1911, p. 158) recognizes both Nereidaster and 
Rosaster as separate genera. They are United, and the generic diagnosis revised, in his 
Work on the Philippine Asteroids (1919). Besides the species assigned to the genus in 
this latter paper, the distribution table below incíudes NympJiaster florifer Alcock, which 
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Fisher (1911) has tentatively assigned to tlie genus Mediaster, but which I find to be 
only sligbtly different from Rosaster cassiãatus n. sp. described below. 


Ocean. 

Species. 

Kefereace. 

Xumber 

caught. 

Xumber 

of 

stations. 

LocaUty. 

Depth. 

Bottom. 

Atlantic . 

alexandri (Perrier) 

Perrier, 

8 

õ 

Gulf of ]\lexico 

153- 




1884, 1894 




3473 m. 




Yerrill, 1915 

Manv 

West Indies 

151- 








3473 m. 


Eastern 

nanniis Fisher 

Fisher, 1913 

7 

3 

Philippines 

61-98 m. 

Soft greeii inud, coral 

Archi- 






sand. 

pelago 


Dòderlein, 1924 

31 

1 

31olo Strait 

54-90 m. 


mammülatus Fisher 

Fislier, 1913 

1 

1 

Philippines 

110 m. 

Saiid, shell, gravei. 


mimicus Fisher . 

jj j j 

4 

3 

n 

266- 
452 m. 

Dark grey sand. 


symholicus (Sladen) 

Sladen, 1889 


2 

33 

Torres Strait 

50- 
209 m 

Green mud. 



Fisher, 1919 

2 

2 

Philippines 

185- 
328 m. 

Sand, 


hipunctus (Sladen) 

Sladen, 1889 


1 

Xew Guinea 

273 m. 

Grey mud. 

Indian 

conjinis (Koehler) 

Koehler, 1910 

’l ' 

' 1 

Andaman Sea 

121 m. 



confinis subsp. íimor- 

Dòderlein, 1924 

1 ! 

1 

Timor Sea 

216 in. 

Coral sand. 


eniíis Dòderlein 
florifer (Alcock) . 

Alcock, 1893 



Andaman Sea 

236- 
456 m. 



I 


Rosaster cassidalus sp. ii. (Pl. III, bgs. 3 and 6 ; Text-fig. 4.) 

OCCURREXCE ; 

St. 153, Maldives, 256-293 m. ; 57 specimens. 

St. 157, ,, 229 m., coral rock ; 1 specimen. 

Diagnosis. — R/r 2-9 to 3-1. Disk thiii and flat; arms fine, tapering, rectangular 
in cross-section ; interbracliial ares widely rounded. Abactinal plates connected internally 
by radiating ossicles ; arranged externally in conspicuous radial “ petals ” eacb \vith 
seven rows of plates, and sinall triangular interradial areas ; plates of radial areas with 
eight to twelve angular pcripberal and one to three spherical central granules ; plates of 
interradial areas with six to eight sinall pointed granules surrounding a single central; 
a minute projection on top of most of the granules of interradial plates and on top of 
central granules of radial plates. Supero-marginal plates twenty to twenty-five ; on 
proximal half of arm plates separated by a row of carinals, towards tip of arni a 
few plates usually in contact; surface beset with cylindrical granules, increasing in 
size and becoining surinounted by minute projection towards outer edge of abactinal 
face, becoraing pointed towards actinal edge of lateral face. Infero-marginals similar 
to supero-marginals, but granulation of actinal face coarser. Actinal intermediate 
plates in four rather irregular chevrons, the innermost reaching the fourth infero- 
marginal; plates armed with three or four rows of three or four pointed granules. 
Adambulacral plates longer than broad, bearing a furrow series of four to eight (usually 
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five or six) fine radiating flattened spines; on tlie actinal surface one or two rows 
of pointed granules, those of the inner row often elongated. 

Description.— K 30 to 40 mm. Tlie petaloid radial areas of the abactüial surface 
were very striking in the living specimens, which were beautifully coloured, and they 
are conspicuous in the preserved material owing to the occurrence of six pores about the 
base of each component plate. The plates are arranged in seven rows, and all, except 
those in the carinal row, which are a little broader than long, are regular hexagons. Each 
has a peripheral series of eight to twelve angular granules and, except for the carinals, 
which may have two or even three, a single central granule. The central granules consist 



Text-fig. 4.— Rosaster cassidatus sp. u. A, Carinal plate X 125. B, Supero-marginal 

plate, abactinal surface X 50. 


of a very short stalk and a spherical head, on top of which is a minute projection seen 
clearly only in dried specimens (Text-fig. 4a). j 

The carinal plates may reach the terminal plate in an uninterrupted series, or, becoming | 

smaUer and smaller, may disappear, leaving as many as seven supero-marginals in contact { 

abactinally. More often at the levei of about the sixteenth supero-marginal the carinals , 

cease to touch each other and continue as oval plates, each one completely enclosed by j 

four supero-marginals. There may be but two or three of these isolated carinals, or they i 

may persist as far as the last pair of supero-marginal plates. At the levei of the sixth 
supero-marginal the carinal plates are square, with the granules arranged in three rows 
of three, and on the distai half of the ray the plates are longer than broad. Twelve plates 
extend to the levei of the fourth supero-marginal, and beyond this point two carinals | 

correspond approximately to one supero-marginal. 

The first lateral row of plates usually ceases at the levei of the sixth supero-marginal, 
but occasionally isolated plates may be detected for some distance farther down the ray. 

In the interradial areas the plates are small and square. They lie in five rows paraUel 
with the radial plates and successive rows contain approximately 9, 7, 4, 3 and 2 plates. 

Each is beset with six to eight angular peripheral granules, lying about a single one in 
the centre. A minute projection occurs on top of nearly every one of these granules. 


àJ 
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The mpef O-marginal plates form a broad border to the paxillar area,and together with 
the infero-marginals, a straight vertical or slightly concave side to the disk and arms. 
The dimensions of plates from a specimen with R 39 mm. are : 


Plate No. 



1. 

4. 


8. 

16. 

Height . 

. ]-25 

1-25 


0-75 

0-5 mm. 

Length . 

. . 1*75 

2 

, 

1-75 

1 mm. 

Breadth . 

1*75 

1-75 


1-25 

. 1 „ 


There are six to eight rows of granules on the surface of the plates, veiy regularly 
arranged in some specimens, irregiüar in others. The granules take the form of sniall 
cylinders with the height and diameter approximately equal. Xear the inner border of 
the plate they are of about the same size as the granules on the neighbouring abactinal 
interradial plates, but towards the outer border of the plate they become larger and are 
surmounted by a minute projection (Text-fig. 4b). These arined granules extend about 
half-way down the lateral face of the plate and then give way to very sharp fine spinelets, 
perhaps 0-2.5 mm. in length. Two-valved pedicellarise occur on some of the supero- 
marginal plates ; they do not. as far as can be inade out, occur anywhere else. 

The infero-marginal plates correspond to the supero-inarginals only in the interradius 
and at the tip of the ray. Their granulation is similar, fine spinelets occur on the lateral 
face and armed cylindrical granules occur in the neighbourhood of the free border, but on 
the actinal surface the granules become coarse and pointed. 

The actinal itUermediate plates are irregularly square and well separated from each 
other. It is possible to make out four chevrons, containing 8 to 10, 5 to 7, 2 to 4, and ] 
to 3 plates, as well as one or two odd plates alongside the interradial line. The plates 
are armed wfith coarse pointed fliited granules in three or four rows, each row containing 
three or four granules. 

The adambulacral plates bear a furrow' series of very flattened radiating spines, of 
which the most proximal is smaller than the rest, which are subequal. The spines present 
their edges to the furrow. and viewed from the furrow they appear straight-sided and 
truncate. Tf the flat surface be examined it is seen that the spines are slightly curved and 
sometimes a little swoUen at the tip. Usually there are five spines on the first few plates ; 
the number increases to six and not infrequently seven in the neighbourhood of the 
fifth or sixth plate. Occasionally there are only four spines on the proximal plates ; in 
one specimen there are eight spines on the distai plates. On the actinal surface of the 
plate there are commonly two rows of four granules similar to those of the actinal plates. 
One or two of the granules in the inner row are often elongated, and attain a length equal 
to a quarter or a third of that of the furrow spines. Many plates, however, bear but a 
single row, in which case none of the granules are elongated. 

The niouth plates bear eight or nine furrow spines and, parallel with them on the 
actinal surface, a row of three to five pointed spines square or triangular in cross-section. 
Four to six pointed gramdes stand near the distai border of the plate. 

CoLOUR.— “ Petals,” russet vinaceous ; carinals along the arms, coral red ; abactinal 
interradial areas, light coral red ; supero-marginals, salmon buíf ; actinal surface, white. 

Variation. —One specimen with four arms was taken. 
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Young Forms. —The characters set forth above are those of fifty-two specimens 
with a major radius of between 30 and 40 mm. Six smaller specimens were caught and 
the characters in which they differ from the larger are tabulated below. 


R, 

mm. 

r, 

mm. 

R/r. 

, Number of 

otsMPs. Plf--Act. 

Number of 
furrow spines 

Condition of carinals. 

16 . 

6 . 

2-6 

. 11 . 5, 3, 1 . 

4 to 5 . 

Reachtng TP. in continuous 






series along three arms, in 
discontinuous series from 






8th SMP. along two. 

16 . 

6 . 

2-6 

. 11 . 6, 3, 1 

5 to 6 

Not reaching TP. In discon¬ 






tinuous series from 4th SMP. 

10 . 

13 . 

4 . 

5 . 

2-5 

2-6 

. 11 . 3,2 
. 12 . 4, 3 

4 

4 to 5 

Reaching TP. in discontinuous 
series from 3rd SMP. 

15 . 

5 . 

3 

. 11 . 4, 3 

4 to 5 


13 . 

5 . 

2-6 

. 9 . 4, 3 

4 to 5 . 

Reaching TP. in continuous series. 


Apfinities. —This species may be distinguished at once from R. alexandri (Perrier), 
R. nannus Fisher, R. confinis (Koehler), R. mimicus Fisher and R. bipunctus (Sladen) by 
the line of carinal plates between the supero-marginals. It diífers from R. mammillatus 
Fisher in lacking any tubercular structure on the supero-marginal plates. R. symbolicus 
(Sladen) has more numerous abactinal granules (twenty-two to twenty-íive peripheral 
and seven to eight central) and more fnrrow spines (ten). R. cassidatm is very dose to 
the starfish named Nymphaster jlorifer by Alcock, a species which Fisher suggests may 
belong to the genus Mediaster. 

From Alcock’s description two differences emerge: (i) the supero-marginals of 

jlonfer never meet, and (ii) the furrow spines number seven to eight. In the present 
series of specimens it is exceptional for no supero-marginals to meet, though this condition 
is occasionally found, and only one specimen out of fifty-eight has as many as eight furrow 
spines, the usual number being five or six. Through the kindness of the Indian Museum 
I ha ve been able to examine two small specimens of N. jlorifer from their collection. They 
ha ve the, following characters : 


Number of 


R, 

mm. 

r, 

mm. 

R/r. 

Number 
of SMPs. 

plates in 
Act. int. 

Number of 
furrow spines. 

22 . 

7 . 

3 

. 15 . 

clievrons. 

7, 4, 2 

. 6 to 7 . 

22 . 

8 . 

3 

. 16 . 

7, 4, 2 

. 6 to 7 . 


Condition of carinals. 

Reaching TP. in continuous series. 
Ditto. 


These figures bear out the difference noted in the description, and a third point of 
difference is apparent on comparison. The supero-marginal plates are distinctly narrower 
in the Indian Museum specimens and are longer than broad almost to the tip of the ray. 

The differences between the two species are thus slight, but, while doubt exists as 
to the true generic position oí jlorifer, I ha ve deemed it the safer course to create a new 
species for the present series of examples. Their position in the genus Rosaster has been 
confirmed by an examination of the internai plates. 
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Genus Mediaster Stimpson. 

The first adequate account of the genus is given by Verrill (1899, p. 178), and a 
firrther re\dsion has been made by Fisher (1911, p. 196). The list of species in thefollowing 
distribution table is taken from the latter paper, and includes the three species {31. pedi- 
céllaris, 31. agassizii and 31. florifer) whose position in the geniis has still to be confinned, 
though it is believed that 31. florifer \nll ultimately find a i’esting-place in the genus 
Rosaster {see p. 368). The table also includes 31. sladeni Benham (1909), a species not 
referred to by Fisher, and three species described since 1911. 


Ocean. 

8pecie.s. 

(Synonyms in brackets.) 

Reference. 

Number 

caiight. 

Xumber 

of 

stations. 

Locality. 

Depth. 

Bottom. 

Atlantic . 

pedicellaris (Perrier) 

Perrier, 1884 

5 

3 

West Indies 

200- 

Fine black sand; liard 






320 111. 

ground. 


Verrill, 1915 

1 

1 

ff ff 

217- 








324 111. 



hairdii (Verrill) . 

„ 1899 


5 

Coast of Ü.S.A. 

860- 

., 






1313 m. 


(stellatus Perrier) 

Perrier, 1896 


1 

Newfoundlaiid 

1267 m. 

Sand and stoiies. 


Grieg, 1932 

5 

1 

ff 

1100 111. 


agassizii Verrill . 

VerriÚ, 1899 



West Indies 



Pacific 

cequalis Stimpson 

Stimpson, 1857 



Califórnia 

50 m. 



Fisher, 1911 

231 

60 

1 Alaska to 

16- 

Various. 





Califórnia 

300 m. 



Bush, 1918 

‘‘ Kather 

Piiget Sound 


.. 



numerous ” 





Ulrey, 1918 


32 

1 S. Califórnia 

36- 

Various. 






288 in. 


tenellus Fisher 

Fisher, 1904 



ff 

816- 







932 m. 


transfuga Ludwig 

Ludwig, 1905 

8 

1 

Gulf of Panaina 

902 m. 

Green mud. 

hrachiatus Goto . 

Goto, 1914 


2 

; Japan 

493- 







1000 m. 


Indo- 

prcestans Livingstone . 

Livingstone, 1933 



Great Barrier Keef 


.. 

Pacific 

sladeni Benham . 

Benham, 1909 


11 

New Zealand 

45- 

Shell, gravei. 







55 m. 



arcuatus (Sladen) 

Sladen, 1889 

1 

1 

Japan 

630 m. 

Green mud. 



Goto, 1914 

3 

.. 

ff 

877- 

ff ff 







1023 m. 



Alcock, 1893 

1 

1 

Andaman Sea 

500 111. 

ff ff 

ornatus Fisher 

Fisher, 1906 

35 

9 

Hawaii 

520- 

Sand, various. 






1155 m. 



„ 1919 

3 

2 

Philippines 

745- 

Green mud and coral. 






877 m. 



Dõderlein, 1924 

1 

1 

New Guinea 

1633 m. 

Coral. 



Koehler, 1909 

3 

1 

Gulf of Oman 

898 m. 



florifer (Alcock) 

Alcock, 1893 


1 

Andaman Sea 

236- 

.. 





1 


456 m. 



capensis H. L. Clark 

Clark, 1923 

4 

2 

Cape of Good Hope 

36- 

Green mud and sand. 







158 m. 




Mortensen, 1933 

2 

1 

ff ff 

168 m. 



capensis var. durban- 

>> )) 

1 

1 

ff ff 

405 m. 

.. 

1 

ensis Mortensen 
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Mediaster ornatus Fisher. 

Mediaster ornatus, Fisher, 1906, p. 1046, pl. xvi, figs. 3, 3a, pl. xx, figs. 1 and 2 ; Koehler, 1909, p. 78 
pl. X, fig. 4 ; Fisher, 1919, p. 256 ; Dõderlein, 1924, p. 52, pl. xiv, figs. 6 and 6a. 

OCCURRENGE : 

St. 159, Maldives, 914-1463 m. ; 1 specimen. 

Distribution. — ^Hawaii, Gulf of Oman, Philippines, New Guinea ; Maldives. 
Remarks. —The species has been thoroughly described and figured and I have no 
hesitation in referring to it a specimen with the following characters ; R 40 mm., r 16 mm., 
R/r 2-5 ; supero-marginals twenty-two ; breadth of ray at levei of fourth supero- 
marginal, 10 mm., eighth supero-marginal, 6 mm., twelfth supero-marginal, 4 mm., and 
sixteenth supero-marginal, 2 • 5 mm. The abactinal plates are arranged in regular radial 
series. The carinals are the largest and have about eighteen peripheral and twelve central 
granules, the latter in three rows. The actinal intermediate plates lie in regular chevrons, 
of which the innermost reaches the ninth infero-marginal. In successive chevrons there 
are some 20, 16, 11, 8, 6, 5 and 3 plates. The adambulacral plates have six to eight 
furrow spines, and actinally an outer row of five granules and an inner row of five spines, 
more robust and shorter than the furrow spines. 

The number of furrow spines is evidently liable to some variation, for the type has 
eight, Koehler’s examples five, Fisher’s PhUippine examples five to seven, and Dõderlein’s 
examples eight to eleven. The present specimen resembles the type in this character, 
while agreeing with Dôderlein’s material in the rather large number of granules on the 
abactinal plates. 


Mediaster murrayi sp. n. (Pl. III, figs. 1, 2 and 4 ; Text-fig. 5.) 

OCCURRENCE : 

St. 107, Zanzibar area, 421-457 m.; 5 specimens. 

St. 109, ,, „ 640 m., light grey mud ; 43 specimens. 

St. 123, ,, ,, 256-366 m., green mud, sand, rock ; 9 specimens. 

Diagnosis. —^R/r 2-4 to 2*8. Abactinal surface inflated; actinal surface flat; 
arms tapering somewhat broadly at base, more sharply from a point about midway 
down, tip rounded; interbrachial ares rather flattened. Abactinal plates in regular 
radial series; hexagonal, the carinals broader than long, with twenty to thirty truncate 
peripheral granules and six to twelve hemispherical central granules in one, two or three 
regular rows. Supero-marginals confined to side wall of disk but encroaching gradually 
on to abactinal surface of arms ; with regular rows of granules and one or two pedicellariee. 
Infero-marginals alternating with supero-marginals except interradially, granulation 
coarser. Actinal intermediate areas small for the genus; plates arranged in about six 
chevrons, the innermost reaching the fifth or sixth infero-marginal. Adambulacral plates 
with seven to nine dehcate radiating flattened furrow spines, and actinally two series, an 
inner of three coarse spines and two granules, and an outer of four or five granules. 
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Descriptiox.— R 30 to 47 inm.. r 11 to 17 mm. The table below, gmng the breadtli 
of the arm at the levei of successive marginal plates, is from a specimen with R 40 mm. 
The rest of the description is based on all the specimens. 

Pia te Xo. 

4 . 8 . 12 . 16 . 

Breadth of arm . . 10 . 6 . õ . 3*5 mm. 

The radial areas of the abactiml surface comprise nine regular rows of hexagonal 
plates. The carinals are two to three times as broad as long, while of the plates in the 
foux rows on either side, the first differ only in being scarcely longer than broad and the 
rest show a progressi\'e diminution of size as the interradial areas are approached. Each 
plate in the radial area has six papnlíe around it. one opposite each corner. The inter¬ 
radial areas are paved vdth four-sided, closely crowded plates. 

The carinal plates ha ve round the edge twenty to thirty radiating subtruncate granules, 
and in the centre six to twelve granules which are well spaced and arranged in regular 
rows, of which there is occasionally only one, usually two, and less frequently three. The 
interradial plates have eight to ten peripheral granules round a single one in the centre. 
Most of the plates of the radial areas, and many of those in the interradial areas as well. 
bear a two-val\'ed pedicellaria of rather simple foriu (Text-fig. 5a). 

The carinals usually reach the terminal plate. The first lateral row persists for a 
distance which is very variable and may be different on the two sides of one arm. They 
usually disappear in the neighbourhood of the seventeenth supero-marginal but in some 
specimens they appear to cease abruptly at the levei of the twelfth. In this case the 
carinals which, from the levei of the sixth supero-marginal, show a gradual transition 
from a hexagonal to a square shape, suddenly become rectangular, with the breadth quite 
three times the length. This effect is ahno.st certainly due to fusion of the carinal and 
first lateral plates. 

The supero-marginal plates number twenty-one to twenty-four. They are confined 
to the side of the disk and base of the ray. but at about the seventh. or in some of the 
larger specimens not till the twelfth plate, they begin to encroach on to the abactinal 
surface, and this continues to the tip of the ray, where the last pair may be in contact. The 
first plates are higher than long but the length increases somewhat abruptly, and from 
the third or fourth plate outwards they are square. Both dimensions decrease equally 
till the last eight or ten plates, where the height is again greater than the length. The 
plates are beset with small well-spaced hemispherical granules in regular rows, of which 
there are six on the first plate and eight or nine ou the fifth. Each plate bears one, 
occasionally two pedicellaria). 

The infero-marginal plates usually alternate with the supero-marginals, except inter- 
radially. Their granules are coarser and more pointed than those of the supero-marginals. 
The plates encroach on to the actinal surface of the disk but are confined to the side walls 
of the rays. 

The actinal intermediate areas are paved with numerous quadrangular plates arranged 
in about six che\T)ons, of which the innermost reaches the fifth or sixth infero-marginal. A 
t 3 rpical arrangement is 13, í), 7, 4, 2, 1 plates in successive chevrons. The plates are 
well spaced from one another, and each is surmounted by three or four rows of three or 
rv, 9. 45 
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four pointed or rounded granules (Text-fig. 5b). Most of the plates of the inner Chevron 
and a certain number of the remainder hear pedicellarise. 

The pedicellarise of the marginal and actinal plates consist of two long spatulate 
jaws sunk in a sl%ht depression. These jaws may lie isolated, but usually two or four 
granules are situated on the edge of the pit and slightly overlie it. There is no indication 
that these granules are mobile, but the whole complex suggests a multivalvular pediceUaria. 



A 




B 

Text-pig. 5. —Mediaster murrayi sp. n. A, Carinal plate X 125 ; B, Actinal intermediate 
plate X 125 ; C, Adambulacral plate X 125. 


The adambulacral plates (Text-fig. 5 c) bear on a uniformly rounded furrow margin 
seven to nine delicate flattened round-tipped radiating spines. On the actinal surface 
there is an outer series of four or five granules and an inner series, which is usually made 
up of two granules at the edges and three spines in the centre. The middle spine is 
flattened, rather pointed, twice as thick and nearly as long as the furrow spines. The 
other two may be as long as this middle spine or considerably shorter. 

The mouth plates have twelve furrow spines. On the actinal surface there are two 
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series, one consisting of three graniües distallr and three coarse spines proximally, parallel 
with the furrow, the other consisting of five or six granules, parallel wth the suture 
between the two plates. 

Internai radiating ossicles connecting the abactinal plates and very small super- 
ambulacral ossicles are present. 

CoLOüR.—The coloirr was the saine aU over the body, and in the forty-three specimens 
from St. 109 it varied from coral piiik to light coral red or coral red. 

V.4IILA.TIOX .—A single spechnen from St. 109 has six arms. but in the remainder of 
its features agrees ndth the rest of the collection. 

For the most part there is little variation, and aii account of such as does exist is 
incorporated in the description. There is, however, one extremely interesting feature, 
namely, the tendency for the abactinal plates to fuse. In about teu specimens the 
carinals fuse \\*ith the lirst lateral plates at the levei of the twelfth supero-marginal plate. 
In two specimens from St. 109 the fusion begiiis at the base of the ray, levei with 
the íifth supero-marginal. There are never more thaii two plates fused together, but 
whUe a carinal plate only fiises with a íirst lateral, the plates in this row may fuse with 
each other, as well as wdth the plates on either side. The most extreme conditiou is 
found in a specimen from St. 123. Here the carinals fuse at the base of the ray wdth 
the laterais on botli sides. and great boomerang-shaped plates, which distally become 
rectangular, are formed. 

This tendency to fuse may lead to a great irregularity in the plates of the ray, and 
had a specimen with this feature turned up alone it might well liave been made the type 
of a new genus. 

Affixities. —The species is distinct and, judging from descriptions, not closely 
related to any other. Its salient characters are the broad carinals, supero-margiaals 
confined to side wall of disk, relatively small actiual intermediate areas and relatively 
numerous long furrow spines. 


Gemis Nymphmter Sladen. 

Fisher (1919, p. 203) discusses tlie synoiiyjny of this genus. 

Thirty species ha ve been ascribed by various aiitliors to tliis genus, but of these six 
have been referred to other genera, namely : 


Species. 

Author. 

New genus. 

Author of change. 

Nymphaster symbolicus 
N. bipunctus . 

1 Sladen, 1889 | 

Nereidaster 

Rosaster 

. Verrill, 1899. 
Fisher, 1913. 

Darigona longimana 

Mõbius, 1859 

Iconaster 

Bell, 1884. 

D. pmtaphylla 

Alcock, 1893 1 

Iconaster 

Lithosoma 

. Koehler, 1909. 
Fisher, 1919. 

D. confinis 

. Koehler, 1910 . 

Rosaster 

1913. 

Nymphaster florifer . 

Alcock, 1893 

Mediaster 

„ 1911. 


The distribution of the remaining species is shown in the accompanying table. Many 
of the species are now regarded as synonjons. Those in the Atlantic are discussed by 
Verrill (1899) and Farran (1913), and those in the Indian Ocean are discussed below. 


à 
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Ocean. 

Species. 

(Synonyms in brackets.) 

Reference. 

1 

Number 1 
caught. 1 

Number 

of 

stations. 

Locality. 

Depth. 

Bottom. 

Atlantic . 

arenata (Perrier) . 

Perrier, 1884 

9 

8 

Gulf of México 

298- 
1605 m. 

Fine sand and mud. 



„ 1894 

54 

15 

Coast of Morocco 

530- 
1635 m. 

Mud. 



Koehler, 1895 

1 

1 

Coast of France 

560- 
1400 m. 




„ 1909a 

“ Very 

N. Atlantic 

820- 

Hard ground; sandy 




frequent ” 


1440 m. 

mud; fine sand. 



Farran, 1913 

126 

12 

W. coast of 

379- 

Various. 






Ireland 

1659 m. 




Grieg, 1932 

3 

1 

Coast of Spain 

535 m. 

Yellow sand. 


{'protentus Sladen) 

Sladen, 1889 

1 

1 

SW of Canary Is. 

2787 m. 

Hard ground. 



Bell, 1889 


5 

SW of Ireland 




{suhspinosus Perrier). 

Perrier, 1884 

6 

2 

Gulf of México 

761- 
1342 m. 




Koehler, 1895 

1 

1 

Coast of France 

400- 
500 m. 



{prehensilis Perrier) . 

Perrier, 1884 

., 

.. 

Coast of Morocco 


í ’ * 


(jacqiieti Perrier) 

„ 1894 

36 

8 

Coast of Spain 

550- 
1238 111. 

1 



Koehler, 1895 

5 

2 

Coast of France 

960 m. 



ternalis (Perrier) . 

Perrier, 1884 

2 

2 

Gulf of México 

761- 
1342 m. 



albidus Sladen 

Sladen, 1889 

1 

1 

Ofí Cape Verde 


! 


basilicus Sladen . 

jj 

1 

1 

Coast of Brazil 

2193 m. 

1 Red mud. 

Pacific 

diomedece Ludwig 

Ludwig, 1905 

53 

4 

Galapagos and 

702- 

Globigerina ooze and 






Cocos Is. 

1812 m. 

sand. 


pentagonus H. L. Clark 

Clark, 1916 

1 

1 

Great Australian , 

450- 

.. 






Bight 1 

800 m. 


Eastern 

euryplax Fisher . 

Fisher, 1913,1919 

1 

1 

Mindanao Sea 

319 m. 

Globigerina ooze. 

Arclii- 

dyscritus Fisher 

JJ J) 

2 

2 

Philippine Is. 

394- 

Green mud ; fine sand 

pelago 





402 m. 

and broken shells. 


mucronatus Fisher 

JJ JJ JJ 

1 

1 

Balayan Bay 

365 m. 



moluGcanus Fisher 

5J J> JJ 

2 

2 

Molucca Is. 

400 m. 

Grey mud ; grey mud 



1 





and fine sand. 


arthrocnemis Fisher 

JJ JJ JJ 

3 

2 

Celebes Is. 

1050- 
1260 m. 

Green mud. 


meseres Fisher 

JJ JJ JJ 

2 

2 

Philippine Is. 

700 m. 

Fine sand. 


kabrotatus Fisher 

JJ JJ JJ 

5 

3 

j j j j 

612- 
1324 m. 

Green mud, coral. 


atopus Fisher 

JJ JJ JJ 

3 

1 

Sulu Sea 

2000 m. 

Grey mud. 


leptodomus Fisher 

JJ JJ JJ 

11 

2 

Luzon 

396 m. 

Green mud. 

Eastern 

mcebii (Studer) 

Studer, 1884 



NW coast of 

350 m. 


Archi- 





Australia 



pelago 


Dõderlein, 1924 

.. 

• 

Eastern 

450- 

Globigerina ooze; grey 

to 





Archipelago 

462 m. 

mud. 

Indian 

(ternalis Koehler) 

Koehler, 1909 

4 

4 

Bay of Bengal, 

1097- 







W. of Ceylon 
Arabian Sea 

2504 m. 



(belli Koehler) . 

JJ JJ 

1 

1 

Andaman Is. 

456 m. 



(ludwigi Koehler) 

JJ JJ 

,, 


Laccadive Sea 

2504 m. 

Coral mud. 


nora Alcock . 

1 

Alcock, 1893 



Andaman Sea 

882 m. 
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XympJmster mcebii (Stucler). (Pl. IV, figs. 1 to 10 ; Text-figs. 6, 7 and 8.) 

Pentagoimster rnabii, Studer, 1884, p. 30. 

Xymphaster protentus, Alcock, 1893, p. 9õ. 

Xymphaster hasilicus, Alcock, 1893, p. 95. 

Dorigona ternalis, KoeHer, 1909, p. Õ4, pl. viii, figs. õ and 6. 

Dongona ludicigi, Koehier, 1909, p. 61, pl. Ls, figs. õ and 6. 

Dangona belli, Koehier, 1909, p. 58, pl. figs. 2, 3 and 4. 
y ymphaster rnabii, Dõderlein, 1924, p. õõ, pl. xiv, figs. 2 and 2a ; pl. xv, fig. 1. 

OCCURREAXE : 


St. 105, Zanzibar area, 238-293 m., green mud 


St. 108, 

St. 109, 

St. 110, 

St. 115, 

St. 122, 

St. 143, Maldives. 


,, 786 m., grey mud : 

„ 640 m., „ 

,, 347-384 m., grey green mud and sand 

„ 640-685 m. ; 

,. 732 m.. grey green mud ; 

197 m., grev sand : 


St. 145, Kardiva Channel, 494 m., green mud and sand; 
St. 184, Gulf of Aden. 1270 m., green mud : 


2 specimens. 

o 

O 

1 specimen. 

3 specimens. 

3 ,, 

43 

9 

o 

() 


Kemakks.— Thi.s collection of seventy-two specimens contains forms wliicli, if taken 
alone, might be referred to six distinct species, viz. A", mcrbii (Studer), N. ludwigi (Koehier), 
X. belli (Koehier) and A’, alcocki (? nom. nud., see p. 380), and perhaps two new species. 
It is found, however, that between these forms occur others which are intermediate in 
character, and the specific distinctions of preAUOus authors, based on a small iiumber 
of spechnens, break down. The collection does tend to fali into groups, each gronp for 
the most part coming from a different area. but the characters of the gioups overlap, and 
it is believed therefore that the present series of specimens, together with the previously 
known sjjecies in the synon}’my hst above, belong really to a single variable species. This 
vie\v is strengthened by a study of the many changes wliich the names of the previous 
species have undergone. The first examples collected in the Indian Ocean were identified 
by AJcock as Ak protentus Sladen and A", basilictis Sladen, both forms known only from the 
Atlantic. Koehier re-examined the material and decided that Alcock was mistaken. 
From among the specimens he described tAvo new species, A^. ludivigi and N. belli, and 
identified others as A", ternalis Perrier, another Atlantic form. Dõderlein regards 
KoehleFs ternalis as identical with the Australian species A’, mcebii (Studer). 

Of the present collection the forty-three specimens taken in the Zanzibar area at 
St. 122 (Pl. IV, figs. 1, 5, 10, cat. no. 98) resemble most closely the type of N. mcebii, and 
it is therefore on the eleven largest members of this collection (r 18 to 25 mm.) that the 
diagnosis and description below are based. Twenty-four of the .specimens have r 8 to 
12 mm. and the characters of these smaller examples are compared with those of the 
larger. Finally the characters of four Imes of variation found in the collection are compared 
wth the diagnosis of the t}’pical form, and reasons why these are not regarded as distinct 
species are given. 

For each specimen variable featnres such as the number and size of the plates, the 
number and character of spines or granules on different plates and the number of pedi- 
cellarise on different areas have been recorded in a manuscript, which, since it is too 
cumbrous to print here, has been deposited wãth the British Museum (Natural History). 
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This makes it necessary that each specimen bears a catalogue number, and tbese numbers 
are referred to in tbe foUowing discussion. 

Diaonosis. —R/r 3-8-4-4. Disk "witb abactinal and actinal interradial areas below 
tbe levei of tbe marginal plates. Rays long tapering, rectangular or rounded abactinally 
in cross-section. Abactinal surface witb seven columns of plates down eacb radius; a 
number of small irregular closely crowded plates in eacb interradius; carinal plates 
fourteen to eigbteen in number, usually bexagonal, sbgbtly broader tban long, sometbnes 
round, square or irregular, tbe distai two or tbree often compressed and twice as broad as 
long, proximal plates witb tbirty to fifty round granules ; tbree rows of smaller bexagonal 



A B 

Tbxt-fig. 6.*— Nynipkaster inmbii (Studer). A, 3rd carinal plate X 50 (No. lOOd ; St. 184) ; 

B, 2nd carinal plate X 50 (same specimen). 

plates, witb similar granulation, on eacb side of carinal row; pedicellarise on a variable 
number of abactinal plates. Supero-marginals in contact down arms; plates bounding 
disk witb sloping abactinal surface, tbose along arms witb abactinal and lateral faces at 
rigbt-angles or sometbnes joinbig in a widely rounded curve ; witb about twelve rows of 
bemispberical granules ; a variable number of plates witb pedicellariae. Infero-marginals 
similar to supero-marginals. Actinal intermediate plates in four cbevrons ; plates witb 
four or five rows of large round or pointed granules ; pedicellariae on some or many plates. 
Adambulacral plates witb palmate furrow series of compressed spines ; íirst plate witb 
seven spines, number increasing on subsequent plates till all beyond about tbe tentb 
bear eleven spines ; actinal surface witb one to tbree regular or irregular rows of conical 
or bemispberical granules, inner row sometbnes elongate up to balf lengtb of furrow spines; 
on most plates some of tbe granules arranged to form a two-, tbree-, or four-jawed 
pedicellaria. Moutb plates witb ten or eleven furrow spines ; on actinal surface nine to 
íifteen granules, of wbicb two or tbree nearest tbe inner angle elongated and as long as 
furrow spines. 

Description.—R 54-112 mm., r 13-25 mm. On tbe abactinal surface tbe inter¬ 
radial areas are sunk below tbe levei of tbe supero-marginal plates, and are paved witb 
irregular or square plates closely crowded togetber. In tbe radial areas tbere is a carinal 
row of fourteen to eigbteen plates, witb tbree rows of lateral plates on eitber side. Tbe 
larger plates near tbe proximal end of tbe carinal row ba ve tbirty to fifty granules, and 
tbe corresponding plates of tbe lateral rows sixteen to tbirty-four. Tbe granules are 
bemispberical, and usually about balf tbe number are set round tbe edge and balf are 

* The figure is of plates from one of the specimens from the Gulf of Adeii. The granules are fewer 
in number tban, but otherwise similar to, tbose of typical specimens from tbe Zanzibar area. 
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iriegularly arrangeci in the centre, but tliere is no difterence in forni between the granules 
of the two groups (Text-fig. 6a). In shape the carinals are usually hexagonal, a little 
broacler than long, but they may be roíind, square or irregular, and at the outer end of 
the row two or three are compressed and the breadth is tivice the length. The granules 
on the latter plates number about thirty, and those in the centre are arranged in two 
regular rows (Text-fig. 6b). In most specimens there are only tivo or three such carinals, 
but in others they are more numerous, and in a few examples almost every plate in the 
carinal row is of this shape. It is noteworthy that Koehler regards this character as 
cliagnostic of ^V. belli. The lateral plates are regularly hexagonal, but towards the edge 
of the disk they become sinaU and üregiUar in shape. In some specimens there is a two- 
jawed pecücellaria on almost every radial and interradial plate, and in others pedicellarise 
are absent from the abactiiial surface. 

There are thirty to forty supero-)nanjinal phtes. Eight or ten boimd the paxillar 
area of the disk and the remainder are in contact with their opposites down the length of 
the ray. In transverse section the arm is usually rectangular, sometimes the sides are 
shghtly concave, and in some specimens the lateral and abactinal faces of the supero- 
inarginal plates join at a widoly rounded curve iustead of a right-angle so that the arm 
has a D-shaped section. Seen in surface view the plates are usually Hat, but sometimes 
they are a little convex, aiul sometimes. particularly on the specimens with the rounded 
arms, they are slightly concai'e. 

The íirst three or four plates are much broader tlian high, as the abactinal surface 
slopes downwards to the outer edge. Aloiig the arms the abactinal surface of the plates 
is horizontal and the breadth is only a little greater thaii the height. The following 
measurements are from a specimen with r 19 mm. (Xo. 98, 11). 

Plate No. 



1. 

6. 

12. 

24. 

Height 

1 

2 

1-5 

1-25 mm. 

Breadth 

3-5 

3 

2-0 

1 -25 „ 

Length 

2-5 

3 

2-75 

1-75 „ 


The plates are covered with large hemispherical gramdes, arranged in about twelve 
irregular rows. One or two bivalved pedicellarise are found on nearly every plate in 
some specimens, while in others they are almost absent. Usually they are sunlc in small 
pits and lie flush with the surface of the plate ; in three examples they are lodged in 
conspicuous swellings. 

The infero-marginal plates corre.spond to the supero-marginals, and resemble them 
both in the distribution of pedicellarise and in granulation. The following measurements 
are taken from specimen No. 98, 11 ; 

Plate No. 



1. 

5. 

10. 

20. 

Height 

1-.5 

1-5 

1-25 

0-75 mm. 

Breadth 

3-75 

2-5 

1-25 

0-5 „ 

Length 

3 

2-75 

2-25 

1-75 „ 


The actinal intermediate areas are paved with four chevrons containing successively 
some 14, 10, 5 and 2 plates. The innermost chevron extends to the fifth or sixth infero- 
marginal plate. The surface of each plate bears four or five rows of conical granules which 
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Text-fig. 7. — Nymphasier vicehii (Studer). A, 5tli adambulacral plate X 33 (No. 95 ; St. 145) ; 
B, 6tli adambulacral plate X 33 (same specimen) ; C, 6th adambulacral plate x 33 
(No. 20; St. 109) ; D, Tth adambulacral plate X 33 (No. 98, 17 ; St. 122); E, 17th 
adambulacral plate X 33 (No. 40c ; St. 108); F, 8th adambulacral plate X 33 (No. 100a ; 
St. 184). 
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may be pointed or roimded at the tip. Some specimens ha ve no pedicellaríse ; the majority 
have betvveen foiu' and twelve. and a few have inuch larger numbers, the highest being 
>isty-five. Except in three specimens the pedicellariae occiir only on the plates of the 
innermost che\Ton. 

The aãambukicral plates bear fitrrow spines arranged in a pahnate series, with the 
lateral spines süyhtly shorter thau those in the centre (Text-fig. 7 d). Seen froin belov 
the spines are straight-sided and truncate at the tip; seen froin the side the}' are tapering 
and shghtly ciurved. The plate next to the mouth bears seven spines and the number 
iiicreases on siibsequeiit plates. till. from about the tenth outwards. e^•er\’ plate is armed 
with eleven spines. The arrangeinent of the fiurow series of spines remains remarkably 
constant thi-oughont the whole range of specimens ; the actinal arinature of the adanibn- 
lacral plates is, on the other hand. extraordinarily A^ariable. A typical plate has two 
rows of foiir conical granules, the imier a trifle longer than the oiiter. The following 
deviations from this are found : (i) Tire number of granules may be as low as four or as 

high as twentv. and accordimr to theii’ niunber the aramües are arranoed in one. two or 
three regular rows, with intermediate stages where the arrangeinent is less regular. Tn 
aiiy one specimen the iiiiinber of granules is apjiroximately the saine for each plate. 
Intennediate specimens. howe\'er. indieate that there is no justification for separating 
examjiles with two rows of granules from those with three. (ii) Usually one row of 
granules is modiíied to form a two-. three-. or four-jawed pedicellaria. The pedicellaria' 
may oecur on e^■ery jilate or ma}' be entirely absent. (iii) Sometimes the inner row of 
granules is shghtly elongate. It is i)ossible to trace a .series up to the extreme form 
represeuted in Text-fig. 7i). where the inner row is deíinitely spiniform, flattened. and 
over half as long as the furrow spines. Text-fig. 7 A -F illustrates the diíferent arrangements 
of the annature of the adambulacral plates. The}’ are taken from specimens in all the 
lines of variation, but it is found that no separation at all can be effected on this character. 

The mouth plates are armed with a fiirrow' series of ten or eleven spines similar to 
those of the adambulacral plates, except for the first two or three, which in transverse 
section are wedge-shaped in.stead of rectangnlar. On the actinal surface some nine to 
lifteen gramdes are rather variable in arrangeinent. There are always two rows, one 
parallel with the suture betweeii adjacent plates. the other parallel with the suture 
separating the first adambulacral plate ; and there are some granules in the centre, a 
few of which may form a straight line lying parallel with the furrow spines. The granules 
are low near the distai end of the plate. Irut as the mouth angle is apjsroached they show 
a .slight iiicrease in leiigth. Two or thiee in the corner nearest the mouth are definitel}’ 
spiniform, wedge-shaped, and nearly as long as the furrow spines. 

S.MALLER Form,s. —Tweuty-four specimens with a minor radius of between 8 and 
12 mm. throw light on the grorrth changes. Their characters are: li/r 3-7 to 4-4; 
adambulacral plates with seven to eleven furrow spines and one or two rows of actinal 
granules ; mouth plates u ith seven to eleven furrow spines and four to twelve actinal 
granules ; supero-marginal plates eighteen to twenty-six in number, six to eight bonnding 
the paxillar area ; carinal plates seven to nine in number, granules ten to twenty-eight, 
the most usual arrangement being twelve peripheral and six central ; actinal inter¬ 
mediate areas niade up of four chevrons containing nsually 7, 4, 2 and 1 plates successively. 

Thus, compared udth the larger forms the smaller forms have the same E/r ratio, 
and their mouth plates and adambiüacral plates sho^\' only a very slight tendency to bear 
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fewer granules. On the other hand the total number of supero-niarginal, carinal and 
actinal intermediate plates is definitely smaller. 

Remarks on Synonymy. —The forms just described are believed to conform \vlth 
the type of N. mcebii (Studer). N. ternalis (Koehler) is a synonym according to Dõderlein, 
and the foregoing description also embraces N. ludtoigi (Koehler), which was separated 
on the following characters, shown above to be quite unreliable : (i) actinal adambulacral 
granules in two rows in N. ludivigi, in three rows in N. ternalis ; (ii) pedicellarise absent 
from adambulacral plates in N. ludwigi, present in N. ternalis. 

Variations. —The following four variations differ from the typical form, and might 
have received specific recognition but for the presence of examples intermediate in 
character. 

Type A.—Pl. IV, figs. 2 and 8, St. 184, Gulf of Aden, 6 specimens, Cat. no. 100 a-f. 

The extreme member of the series (No. 100 f) has the foUomng characters: The 
supero-marginal plates are tumid ; the granules of the carinal plates are fewer in number 
than in the type; the adambulacral furrow spines are very short (Text-fig. 7 p) ; the 
actinal surface of the mouth plates is covered by granules which are numerous, round 
and very low, and not elongated near the mouth angle. 

The accompanying table shows that the specimens fali into a series progressively 
approaching the typical form in character : 




Supero-marginal 

plates. 

Armature of actinal 

Adambulacral 
furrow spines. 

Number of 

Cat. No. 

r, 

mm. 

surface of mouth 
plates. 

carinal 

granules. 

lOOf . 

18 . 

Tumid 

Papilliform 

. Very short 

29 

100c . 

20 . 

5 ? 

>5 

. Short 

25 

lOOd . 

20 . 

5 ? 


• 5 ? 

36 

100b . 

21 . 

Shghtly tumid . 

Shghtly elongate 
and rounded 

• ?? 

18 

100a . 

22 . 


Ditto. 

• 55 

26 

lOOe . 

19 . 

>5 )) 


. Resembhng 
those of type 

23 


The supero-marginal plates of specimens 100 b, a and e are no more tumid than they 
may be in the typical form ; the last differs only in its blunt actinal mouth armature and 
few carinal granules. 

These specimens are very like the photographs of N. alcocki (Chun, 1900, p. 493), 
but I have been unable to find a description of this species. 

Type B. —Pl. IV, fig. 4, Sts. 105, 108, 110, Zanzibar area, 6 specimens, Cat. no. 17a, 
c, 40c, 97a, b, c. 

No. 17c, the extreme member of the series, differs from the typical form in the following 
characters : (i) R/r 5-0 ; (ii) the granules surmounting the carinal plates are only fourteen 
to sixteen in number, of which two to four lie in the centre and the remainder form a 
peripheral series round them ; (iii) the central granules of the carinal plates are distinctly 
larger than the peripheral (Text-fig. 8a). 

The following intermediate forms occur : 
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Text-fig. 8 .—Nymphasíer moebii (Studer). A, 3rd cariíial plate X 50 (No. 17c ; St. 105) ; 

B, 5th carinal plate X 50 (No. 975 ; St. 110) ; C, 3rd carinal plate x 50 (No. 97c; St. 110); 

D, 3rd carinal plate X 50 (No. 97a ; St. 110); E, 4th carinal plate X 50 (No. 97a; St. 110); 

F, 5th carinal plate x 25 (No. 40c; St. 108). 
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Daf. 



Number of carinal granules. 


No. 

mm. 

R/r. 

Peripheral. 

Central. 

Total. 

Relative sizes of carinal granules. 

97b . 

10 

. 4-9 . 

10-14 

2-4 

. 12-18 . 

. Central larger than peripheral 
(Text-fig. 8 b). 

97a . 

10 

. 5-0 . 

11-17 

5-8 

. 16-25 , 

, Central shghtly larger than 
peripheral (Text-figs. 8 d, 
and e). 

17a . 

13 

. 4-6 . 

13-15 

4-7 

. 17-22 . 

. Central larger than peripheral. 

40c . 

25 

. Arms . 
broken 

20-24 

. 10-12 

. 30-36 

• JJ 3J 33 

(Text-fig. 8 f). 

97c . 

9 

. Ditto . 

10-17 

6-12 

. 16-29 . 

, Central scárcely larger than 
peripheral (Text-fig. 8c). 


It is hoped that tlie text-figures sufficiently demonstrate that the number and 
diíference in size between the central and peripheral granules of the carinal plates is not a 
character on which a clear-cut distinction can be based. The R/r ratio varies from 4-6 
to 5-0 in this form and from 3-8 to 4-4 in the typicai form. The Indian Museum khidly 
sent me the type of Nymphaster nora Alcock and it is found that the present specimens 
closely resemble this species. Alcock, however, gives the R/r ratio as 6-3 (no arms are 
whole now), and because of this the species must be regarded as distinct. 

Type C.— Pl. IV, fig. 6, St. 122, Zanzibar area, 1 spechnen, Cat. no. 98, 16. 

No. 98, 16 (r 20 mm.), differs from the typical form in the following characters ; (i) 
Of approximately three hundred actinal intermediate plates one hundred bear pedicellariee ; 
(ü) the supero-marginal plates are rounded, giving the arms a D-shaped transverse section. 

There is, however, an uninterrupted series of forms coniiecting the round arms of 
this specimen with the angular arms of the typical form, while the pedicellariee are unlikely 
to be of much signiíicance, for another typically round-armed form, No. 98f, has only 
fifteen, and sixty-five are found on No. 98e, a specimen \vith typically angular arms. 

Type D.—Pl. IV, figs. 3 and 7, St. 145, Maldives, 2 specimens, Cat. No. 95 and 96. 

In these two specimens (r 22 and 25 mm.) aU the carinals are tvdce as broad as long 
and the abactinal surface has in consequence a characteristic fácies. Some examples of 
the typical form, however, approach this condition, and alone it cannot be regarded as a 
vahd specific character. 

Koehler’s type of N. belli, Avhich I ha ve seen, is much sinaller than these two spechnens, 
but they are ahnost certainly one and the same. Koehler separates N. belli from N. 
ternalis on the following grounds : (i) N. ternalis has a more robust body and stouter 
arms; (ii) N. belli has the carinal plates twice as broad as long, Avhereas in N. ternalis 
they are roughly hexagonal; (iii) N. belli has no pedicellarise. 


Grenus Eugoniaster Verrill. 
The foUoAving records exist for this genus ; 


Species. 

E. investigatoris (Alcock) 
E. clóderleini (Koehler) 


Reference. 
Alcock, 1893 


Number 

caught. 

. 1 . 


Koehler, 1909 . 1 


Locality. 

Bay of 
Bengal 
Minikoi 


Deptb. Bottom. 

1380 m. . Brownmud. 

2160 m. . 
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EugoniaMer ephemeralis sp. n. (Pl. II, figs. 2, 4 and 8 ; Text-íig. 9.) 

OCCURREXCE : 

St. 115, Zanzibar area, 640-658 m.; 1 specimen. 

Dl\gxosis. —P/r 2. Disk flat, arcuately pentagonal; arms short, sligbtly tapering, 
bluntly rounded at the tip. Abactinal radial plates round or oval, irregularly arranged ; 
papulee emerging froin spaces betveen radial plates and extending to a point levei witb 
fifth siipero-marginal; interracbal plates smaller than radial, angular, vdth no spaces 
between them; all abactinal plates nude except for aii occasional small pedicellaria on 
radiais, ornamented with alveolar sculpturing and bordered witli tnmcate granules. 
Supero-inarginal plates eleven. last paii’ in contact; plates vdtb rounded oiiter angles 
and flat surfaces, except for last foirr, whicb are tuinid ; abactinal surface vdtb a few 
granules and some pedicellarise, lateral surface vitli many granules ; plates bordered in 
same fashion as abactinal plates ; size decreasing uniformly except for last tbree or four 
plates. Infero-marginal plates corresponding with, and similar to supero-marginals, 
except that both surfaces are c•o^'ered with granules. Actinal intemiediate areas reaching 
seventh infero-marguial; plates in about six chevrons ; plates covered with numerous 
small round granules, those of innermost che\Ton usually with small bi-valved pedi¬ 
cellaria as well. Adambulacral plates with about nine short flat spines on the furrow 
margin and two or throc rows of about five granules, with often a bi-valved pedicellaria 
near the proximal edge, on the actinal surface. 

De.scriptiox. —ii 50 mm., r 25 mm. Breadth of arm at levei of centre of third 
supero-margmal plate 11 mm., at levei of distai end of eighth supero-marginal 6 mm. 
The abactinal radial areas (Pl. 11, fig. 8) are pa^"ed with plates which are round or oval, 
and, therefore. touch each other only at one point. lea\'ing conspicuous triangular or 
quadrangular spaces, in each of which a papula emerges. The plates are very variable 
in size, and in consequence fali into no definite linear arrangement in any direction. A 
section across the radial pore-bearing area at any point will pass through some ten to 
twelve plates and the breadth of the area is 10 to 13 mm. The plates extend to the last 
pair of supero-marginals: the papulee are not found beyond the levei of the fifth 
supero-marginal plate. The plates of the interradial areas are a little smaller than the 
average radial plate and, being angular, íit together without leaving any interspaces. 
All the plates are naked except for a border of truncate gxanules and, in some of the 
radial plates, a small two-valved pedicellaria. The surface is ornamented with an 
alveolar pattern formed of minute bosses. The madreporite is large and encircled by ten 
plates. 

The supero-margiml plates number ele^'en. They have distinct abactinal and lateral 
faces, but these join at a widely rounded angle. The plates of the interradius and base 
of the arm are quite flat, but the last three or four, where the tip of the ray turns up, are 
tumid. The plates are bordered with gxanules .similar to those round the abactinal plates, 
and the lateral face is closely covered with small round deciduous granules. A few of 
these granules are found also on the abactinal face, but most of this area is bare except 
for a few smaU pedicellariae in pits. The length of the plates is greater than the breadth, 
and the breadth is greater than the height. All three dimensions decrease together to 
the eighth or ninth plate where, owing to the appearance of a median tumidity, the height 
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and breadtli show a sudden increase. The following measurements of supero-marginal 
plates were taken : 


Plate No. 

_A- 



1. 

3. 

6. 

8. 

Height 

, 2 

2 * 

1-75 

2 mm. 

Length 

. 4 

3-75 

3 

1 » 

Breadth . 

. 3 

2-75 

2 

2 • 25 mm. 


The infero-marginal plates are the counterparts of the supero-marginals except that 
they ha ve granules on both surfaces. 



Text-pig. 9 .—Eugoniaster ephemeralis sp. n. Adambulacral aad actinal intermediate plate 

X 50. 


The actinal intermediate areas are extensive and reach the seventh infero-marginal. 
There are about six chevrons, the two or three innermost clearly defined, but the remainder 
becoming more irregular in alignment. The number of plates in the successive chevrons 
is about 25, 15, 10, 7, 4 and 2. The plates of the first Chevron are large, usually six-sided 
and twice as broad as long (Text-íig, 9). The remainder are smaller, diamond-shaped or 
irregularly quadrangular. Each plate is bordered by a row of uniform low round granules, 
while the centre is somewhat closely covered by granules of a similar shape but more 
variable size, some being larger, some smaller than those of the peripheral series. A small 
bivalve pedicellaria is found on most of the plates of the innermost Chevron. 

The adambulacral plates are slightly longer than broad, and present to the furrow a 
uniformly rounded margin on which stand nine to eleven short flattened truncate spines 
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\nth their edges directed towards the fiirrow. The actinal siuface bears two, or sometimes 
three, rows of low round graniües, four or in each row. A bivalved pedicellaria 
often stands near the proximal border of the plate (Text-fig. 9). 

The mouth plates have a farrow series of thirteen spines smiilar to those of the 
adambiüacral plates, while the actinal surface of each is decked with twenty to thirty 
round granules. 

AFFI^^TrEs.—The genus Eiujoniaster, founded by Yerrill in 1899 for the reception 
of the single species Pentagonaster investigataris Alcock, is separated from related genera 
by remarkably insignificant characters. Yerrill hiniself (p. 173) says, “ The character of 
the pedicellariae differentiates the genus froin Tosia and its closer allies ”, while Koehler 
(1909, p. 73), describing PoiUigomister dôderleini, remarks : “ Le P. dòderleini a des 
relations avec les espèces du sous-genre Plinthaster de Yerrill mais elle se distingue des 
espèces counues telles que les P. perrieri, nítida, compta, etc., par les plaques luarginales 
dorsales qui ne sont pas contiguês a leur congénères vers Textrémité des bras. Le P. 
dòderleini me parait trouver plutôt sa place dans le sous-genre Eugoniaster.” The genus 
Pontioceramus Fisher (1911) differs in ha^dug the last five supero-marginal plates in 
contact, very smooth hexagonal abactinal plates, and aii angular furrow margin to the 
adambulacral plates. 

The present example is dose to E. dòderleini, but differs in haviug the anus broader 
and less pointed, the papular arcas more extensi^'e, and granules on the marginal plates. 
E. investifjatoris has shorter anus but more supero-marginal plates. The follo\ving is a 
key to the three species : 

A. R/r 1*6 ; supero-raarginals 17 ; furrow spines 6 to 7 . . . . . . iuvestígatoris. 

B. R/r 2-0 ; supero-marginals 11 ; furrow spines 8 to 11. 

a. Papul® ceasing at levei of distai edge of 2nd SMP. ; surface of marginal plates naked dòderleini, 

b. Papulse ceasing at levei of distai edge of Ith or 5th SMP. ; lateral face of SMPs. and botli 

faces of IMPs. with granules ......... ephemeralis. 


Geiius Litliosoma Fislier. 

Tlie table below shows the recorded occurrences of tlie species of this genus. All 
are from the Indo-Pacific region : 


Species. 

Keference. 

Number 

caught. 

Number of 
stations. 

Locality. 

Depth. 

Bottom. 

L. actinometra Fisher 

Fisher, 1911, 

2 

2 

Philippines 

208 m. 

Mud, shell and coral 


1919 

Dõderlein, 1924 

1 

1 

Borneo 

538 m. 

sand. 

Dark brown sandy 

L. actinometra var. hre- 

j) >> 

1 

1 

Timor Sea 

520 m. 

mud. 

Grey mud. 

vipes Dõderlein 

L. penichra Fisher . 

Fisher, 1917, 

4 

4 

Philippines 

400- 

Green mud ; globi- 

L. pentaphylla (Alcock) . 

1919 

Alcock, 1893 

1 

1 

1 

1 

Andamans 

800 m. 
480 m. 

gerina ooze. 
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lÂthosoma ochlerotatus sp. n. (Pl. II, íigs. 7 and 9.) 


OCCURRENCE : 

St. 105, Zanzibar area, 280 m., brown mud ; 1 specimeu. 

Diagnosis. —R/r 2-5. Body flat; arms sbort, wide, blunt at tip ; supero-marginal 
plates in contact on ray. Abactinal plates regularly hexagonal; nude except for an 
occasional pedicellaria on carinals and first laterais and border of small rectangular granules 
flush Avitb general surface. Six papulse about each plate in the proximal half of carinal 
and first lateral rows. Supero-marginal plates bordered in same way as abactinal plates, 
otherwise naked except for two or three pedicellariae; tumid, forming a broad rounded 
border to arms and disk. Infero-marginals similar to supero-marginals. Actinal inter- 
mediate areas small, extending to tliird infero-marginal; plates with bordering coarser 
than that of abactinal and marginal plates, surface naked except for an occasional 
pedicellaria. Adambulacral plates witfi five to eiglit flat furrow spines, of which all 
but the most distai are set with their edges directed towards the furrow ; actinal 
surface with a two-, three-, or four-jawed pedicellaria and about four granules on 
the margin. 

Description.— R. 33 mm., r 13 mm. ; breadth of arm at levei of fourth supero- 
marginal plate 8 mm. The first six to eight plates in the carinal and first lateral rows are 
not in contact with their neighbours and about each one six papulse emerge ; the remaining 
plates are all contiguous. Since every plate except those in the carinal row, which are a 
little broader than long, is an equal-sided hexagon, they lie in an unusually regular arrange- 
ment. The carinal row has thirteen plates and the five rows parallel with it 10, 7, 4, 2 
and 1 respectively. Round the edge of each plate there is a series of small subquadrangular 
slightly elongate granules, flush with the general surface, but, except for some of the 
plates of the carinal and first lateral rows on which two-jawed pedicellariae occur, 
there is nothing in the centre, and the bare surface is ornamented with an alveolar 
sculpturing. 

There are ten supero-marginal plates, of which the distai seven are contiguous down 
the ray. The plates are bare except for a marginal series of granules and two or three 
high spatulate pedicellariae, which lie dose to, and parallel with, the adjacent edges of 
each plate. All the plates are broader than long, süghtly tumid, and their abactinal 
surface passes into a gentle curve which is continued on the infero-marginals, and gives 
the animal a rounded border both to the arms and to the disk. The infero-marginals are 
similar to the supero-marginals, but the pedicellariae lie for the most part parallel with 
the inner instead of the lateral edges. The breadth of the first two plates is nearly twice 
the length, but subsequent plates are narrower and those at the tip of the ray are longer 
than broad. 

The actinal intermediate areas are small and reach only the third infero-marginal. 
There are four chevrons, containing successively 7, 4, 2 and 1 plates. These plates are 
four-sided and their surface sculpturing is similar to that of the abactinal plates, though 
the granules round the edge are larger. One or two pedicellariae occur on most of the 
plates of the innermost chevron and occasionally on other plates as well. 

The adambulacral plates ha ve a uniformly convex furrow margin. On the first plate 
there are five furrow spines, and the number increases on successive plates till it reaches 
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eight. The spines are short and compressed. The próxima 1 spines present their edges, 
the distai spine of each plate its flat surface. towards the furrow. On the actinal surface 
there is a pedicellaria \vith two, three or foiir jaws, and near the outer margin stand two, 
three or fonr granules. 

The mauth-plates bear six furrow spines and on the actinal snrface two rows of granules, 
of which the two innermost are elonaated. 

Affix^ties. —On account of the characters of the abactinal plates with their complete 
ring of granules, the flat adainbulacral furrow spines A\dth the long axis of the most distai 
at right-angles to that of the rest, and the general abundance of pedicellarim, I have no 
hesita tion in assigning the present specinien to the genus Lithosoma, though the difíerence 
between it and Iconaster is slight. It is, however, udth hesitation that a new species is 
created, for the difference in size between the present and the two previously described 
species is considerable. On account of this. characters such as the number of supero- 
marginal plates, the lí r ratio, and the number of furrow spines, i. e. the characters 
whereiii the raain diíferences lie, niust be treated with the utmost suspicion. It would 
seeni. however, that the discrepancies are so great that they cannot be due entirely to 
growth changes. and that the present specimen iniist receive specific recognition. 

The following table shows the diíferences between the three species ; 



R 

L. actinometra. 

Iõ5 mm. 

L. penichra. 

86 mm. 

L. ochlerotatus. 

33 mm. 


B/r . 

3-7 

4-0 

2-5 

2 1 

ÍFurrow margin 

G-] 1 spines. 

5-10 spines, 

5-8 spines. 


1 

margin convex 

margin angular 

margin convex. 

Xi cá ) 

Actinal surface 

One to three 

One 2- or 

One 2-, 3- 

Cá 


2-jawed 

3-jawed 

or 4-jawed 



pedicellaria? 

pedicellaria 

pedicellaria. 


Number of SMPs. 

40 

32 

10 


Papulm 

AU over disk 

Confined to 

. Confined to 


Abactinal pedicel- 

Very small 

radial areas 

Small 

radial areas. 

Small. 


larise. 

Act. int. areas 

Irregular 

Irregular 

, Regular. 


Remarks. — Fisher (1919, p. 301) regards the species described by Alcock under the 
name of Doricjona pentaphylla as very dose to, or possibly identical with, Lithosoma 
actinometra. 

Describing Iconaster gardineri, Bell (1909, p. 22) remarks : “ There are three specimens 
of different size in this genus and I may remark that one of them is so minute that it 
does not exhibit the leading characters of the genus.” Fisher (1919, p. 309) refers to 
this species as “ typical Nymphaster related perhaps to N. dyscritus Fisher ”. I have 
examined BelFs three specimens at the British Museum. The two larger nndoubtedly are 
Nymphaster, but the small one has naked plates throughout and is not. It is dose to 
the present genus, 

IV, 9. 


46 







388 


JOHN MURRAY EXPEDITION 


Genus Astroceramus Fisher. 

The following records, all from the Indo-Pacific region, exist for this genus : 


Sjjecies. 

Reference. 

Number ' 
caught. 

Number of 
stations. 1 
1 

Locality. 

Depth. 

Bottom. 

A, callimorflms Fisher 

Fisher, 1906 

1 

1 i 

1 

Hawaiian Is. ! 

230 m. 

Fine sand, yellow 







mud. 

A, lionotus Fisher 

„ 1913 

1 

1 

Philippine Is. 

.. 

.. 

A. sjphoeriosticus Fisher 

jj jj 

1 

1 

3> JJ 

292 m. 

Coral sand. 

A. fisheri Koehler 

Koehler, 1909 

1 3 

1 

Between Maldive 

1 400- 

.. 





Is. and Colombo 

1 500 m. 



Dõderlein, 1924 

1 

1 

Moluccas 

1 827 m. 

Hard ground. 


Astroceramus cadessus sp. n. (PL II, figs. 3 and 5 ; Text-íig. 10.) 

OCCURRENOE : 

St. 157, Maldives, 229 m., coral rock ; 2 specimens. 

Diagnosis. —^R/r 2*8. Disk ílat; arms tapering, rectangular in cross-section ; 
interbrachial ares widely rounded. Abactinal plates hexagonal, regularly arranged; 
bare centraUy, bordered with truncate granules. Supero-marginals in contact along 
arms; slightly tumid on disk, flat on arms ; bordered similarly to abactinal plates ; lateral 
surface with hemispherical deciduous granules. Infero-marginals corresponding to supero- 
marginals only in interradius and at tip of ray; bordered in similar fashion but with 
granules on both lateral and actinal faces. Actinal intermediate plates in three chevrons, 
the outermost enclosing an irregularly arranged group ; bordered with granules coarser 
than those of abactinal and marginal plates; centre with one to six granules a little 
larger still ; pedicellarise on plates of innermost Chevron. Adambulacral plates with 
furrow series of six or seven flattened spines and with two series on actinal surface, the 
inner of a granule and two spines, one large flattened rounded at the tip, the other similar 
but barely half the size, the outer series of four or five truncate or pointed granules. 

Description. —R 50 mm., r 18 mm.. R/r 2-8 ; R 35 mm., r 12 mm., R/r 2-9. The 
abactinal plates are regularly arranged, hexagonal in shape and a little broader than 
long. There are about fourteen carinal plates and on either side three well-defined rows 
of similar but somewhat smaller plates. Beyond them there is a triangular area in which 
the plates, about thirty in all, are more irregular both in outhne and arrangement. All 
the abactinal plates are quite bare centrally, ornamented with an alveolar sculpturing 
and bordered by smaU subtruncate granules flush with the surface. A papula emerges 
at the corner of each plate except of those in the centre and in a small triangular region 
within the interradial area. 

There are fourteen supero-marginal plates, of which the distai eleven are in contact 
with their opposites down the length of the ray. The abactinal and lateral faces meet 
at a right-angle; the former is flat on the arms and slightly convex on the disk. There 
is a granular border similar to that of the abactinal plates, and the lateral face is closely 
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covered with about twenty-five cleciduoiis liemispherical granules. Some of these encroach 
011 to the abactinal surface of the first few plates, biit are absent from this region of the 
remainder. The length of the plate is greater than the lieight throughout. The breadth 
is equal to the length in the first plate, becomes greater at the base of the arms and then 
equal again, from which point all three dimensions decrease uniformly to the tip of the 
ray. Measiirements taken from the larger specimen are : 



/ 

1. 

Plate 

.V 

4. 

'o. 

8. 

li 

Height. 

2- 5 

2-5 

1-75 

1-5 mm. 

Length 

3-25 

3-2Õ 

2-5 

1-75 „ 

Breadth 

. 3-2.5 

4 

2-5 

1-75 „ 


The infero-marghml plates are longer than the supero-marginals and only correspond 
to them in the interradius and at the tip of the ray. Their bordering and granulatioii is 
similar except that granules occur on both faces. The dimensions of plates from the 


larger specimen are : 


Plate Xo. 

“ “A 


r. 

4. 

8. 

12. 

Height. 

2 

2 

. 1 -5 

1 mm. 

Length 

3-25 

3*75 

2-75 

2 „ 

Breadth 

3-5 

2-5 

1 -25 

1 » 


The terminal plate is armed iifith three short spines. 

Actinal intermediate areas. — It is possible to make out three chevrons containing 
successively 11, 7 and 4 plates. The outermost of these chevrons encloses about ten 
plates falling into no regular order. The edge of each plate bears a series of bordering 
granules, wliich are more variable in size, though on the average larger and more spaced, 
than those of the abactinal and marginal plates. The centre of the plate is occupied by 
one to six hemispherical granules, a little larger than those of the peripherál series, and 
on the plates of the innermost chevron a bivalved pedicellaria usually occurs as well 
(Text-fig. 10). 

Adambulacral plates. — There are six or seven furrow spines. The adorai is smaller, 
more pointed than, and set back a little from the rest, which are long delicate flattened 
and rounded at the tip. On the actinal surface there is an inner series consisting of a 
small pointed granule and two spines, the larger very broad, as long as the furrow spines, 
flattened and rounded at the tip, the second similar but barely half the size, and an outer 
series consisting of four or five pointed or subtruncate granules (Text-fig. 10). 

The mouth plates have a furrow series of nine spines, similar to those of the adambu¬ 
lacral plates, and their actinal surface is traversed by two rows, of which the first, parallel 
with the suture between adjacent plates, consists of four granules distally and two wedge- 
shaped spines proximally, and the second, parallel with the suture between the mouth 
plate and first adambulacral, consists of two granules. Inside the triangular area enclosed 
by these two series and the furrow spines there is a single enlarged spine similar to those 
on the adambulacral plates. 
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CoLOUR.—In spirit: white with a line of red-brown pigment running between all 
the plates of the abactinal surface. In tbe smaller specimen there is a patch of similar 
but ratber bghter colour on the abactinal surface of each of the first two supero-marginal 
plates. 

Affinities. —The species is, perhaps, related to the Hawaiian form, A. calKmorphus, 
but the arms are shorter, in which character it is intermediate between A. callimorphus 



Text-fig. 10 .—Astroceramus cadessus sp. n. Adambulacral and actinal intermediate plates 

X 50. 


and A. fisheri. Other characters by which it may be distinguished from the former lie 
chiefly in the adambulacral armature, for A. callimorphus has more actinal granules, 
fewer furrow spines and the enlarged actinal spines subequal. A. fisheri is distinguished 
at once by the fact that out of a total of thirteen supero-marginals five bound the paxillar 
area and only eight are in contact. In A. cadessus three supero-marginals out of a total 
of fourteen bound the paxillar area of the disk. The differences separating the five known 
species are expressed in the accompanying key : 


I. Ratio of number of SMPs. bounding paxillar area to total number of SMPs. less than 1:3 . fisheri. 

II. Ratio of number of SMPs. bounding paxillar area to total number of SMPs. at least 1 : 5. 

1. R/r 2 '8; furrow spines 6 to 7 .......... cadessus. 

2. R/r greater than 3 ; furrow spines 4 to 5. 

i. Abactinal surface without granules : 

A. Purrow spines sligthly compressed, truncate ...... callimorphus. 

B. Purrow spines strongly compressed, broadened at tip .... lionotus. 

ii. Abactinal surface with granules sphceriosticus. 
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Genus Milteliphaster Alcock. 

Milteliphaster ivood-masoni Alcock. 

Müuliphaster wood-masoni, Alcock, 1893, p. 91, pl. vi, figs. 5, 6, 7. 

OCCÜKREXCE ; 

St. 157, King Fuad Bank, Maldives, 229 m., coral rock ; 2 specimens. 

Distribütiox.—^A ndaman Sea ; Maldives ; 229-529 m. 

Rejlvrks.—^A lcockA description States ; " Each supero-marginal carries ... a 
large coarse spine . . . at tlie tip of the ray tlie plates liave two spines ... a 

few of the plates also have one of the large pedicellarise.” The smaller speciuien agrees 
\vith this description except that inost of the supero-marginal plates are armed with two 
spines. In the larger specimen some of the supero-marginals boiuiding the paxillar 
area, and all beyond the sixth or seventh plate, are armed wdth two spines, and many of 
them, particularly those about the paxillar area, bear two or even three pedicellarise. 
Fmther, in the larger specimen the supero-marginals do not all lie laterally and vertically, 
as in the type described by Alcock and in the smaller specimen, but aloiig most rays and 
in some interradii as well thev are abactinal and alinost horizontal. 

Alcock's type has nine or ten furrow spines. The smaller of the two present specimens 
has nine oii every plate, while the larger has ten furrow spines on the proximal plates 
and the number increases on subsequent plates till it reaches fourteen. 

The dimensions of the two specünens are R 83 inm., r 23 mm., R/r 3-6 ; R 80 mm., 
r 23 mm.. R/r 3-5. 


Genus Mabahissaster «en. u. 

O 

Diagxosis. —^Arms five; disk pentagonal; arms nioderately long, coniposed 
abactinally of supero-marginal plates only. Abactinal plates large, irregularly polygonal, 
bare except for a border of granules, an occasional pedicellaria and a large coarse spine 
on many plates in the proximal region of each radial area. Supero-marginal plates bare 
except for a border of granules, armed mth one or two large spines. Infero-marginals 
similar except that sixrface may bear granules. Actinal intermediate areas rather small; 
plates with border of granules, centre occupied by granules, a pedicellaria on a raised 
tabulum or a spine. Adainbulacral plates with numerous furrow spines ; actinal surface 
with granules, pedicellariee and spines. 

Remarks. —The granulation of the plates and the presence of numerous distai supero- 
marginal plates in contact suggests aíiiirities with Astroceramus and related genera. 
ílone of these, however. bear abactinal or marginal spines. This feature of the genus 
Mabahissaster recalls Milteliphaster and Calliaster, but in both these genera the supero- 
marginals are separated by rows of abactinal plates. 


Mabahissaster zengi sp. n. (Pl. VI, figs. 1 and 2 ; Text-fig. 11.) 
OCCURRENCE : 

St. 106, Zanzibar area, 183-194 m., green mud ; 1 specimen. 

Diagnosis. —R/r 3-3. Disk fairly thick, slightly raised abactinally, slightly conca ve 
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actinally. Arms rather narrow, tapering slowly to a blunt tip. Interbracliial ares widely 
roimded. Abactinal surface beset with rather large polygonal, rectangular or round 
plates ; in radial areas plates var 5 dng much in size, in five regular radial rows ; in inter- 
radial areas plates smaller and irregular in disposition ; robust tapering spines on about 
half total number of carinal plates, becoming progressively scarcer on first and second 
lateral rows of plates; plates nude except for border of subtruncate granules ; pedi- 
ceUarise on many radial and some interradial plates. Supero-marginal plates with well- 
inarked abactinal and lateral surfaces; plates of arm in contact; outer edge bearing 
coarse spine similar to those of abactinal plates, a second similar spine near inner edge of 
first two plates ; border of granules, surface nude. Infero-marginal plates corresponding 
to supero-marginals except towards tip of ray; similar but with spines íluted near tip, 
and scattered granules on actinal surface. Actinal intermediate areas small, plates 
rather indefinitely arranged ; border bearing subtruncate granules, centre oceupied usually 
by large pedicellaria set on tabulum, sometimes by granules, very occasionally by fluted 
spine. Adambulacral plates with seven to nine short crowded furrow spines ; border of 
plates bearing granules, centre usually oceupied by about six granules, one fluted spine 
and one pedicellaria. 

Description. — R 82 mm., r 25 mm. Abactinal surface. —The centre of the disk is 
oceupied by a spine-bearing plate whose diameter is 3-75 mm. Around this plate there 
is a ring of nine plates, five radial and four interradial. Each radial plate is about 2-5 mm. 
in diameter and is armed with a spine, while the interradials are slightly smaller, about 
2 X 2’5 mm., oval in shape and unarmed. The five largest plates of the disk, each armed 
and measuring about 4x5 mm., lie on the interradial line just outside the ring of plates. 
AU these interradial plates are longer than broad. Co-serial with the radial plates of the 
ring the carinals, fifteen to eighteen in number, extend to the proximal edges of the fifth 
supero-marginal plates. The plates are broader than long, polygonal or rectangular in 
shape and the edges are rounded. The sequence of plates is not identical along each 
radius, but the following description covers three radii; the fourth is similar except that 
a small unarmed plate separates the first carinal from the radial plate of the ring. The 
first plate measures about 3 X 3-5 mm. and bears a spine, the second plate is narrow and 
unarmed and the third to seventh plates all bear spines. The first of these five plates is 
usuaUy the largest in the carinal row and measures about 4 x 3-75 mm. Each of the 
others is usually a little narrower than the plate on the proximal side of it. The eighth 
plate is narrow and unarmed, the ninth is armed, and the rest of the carinals, six to eight 
in number, are without spines, much compressed and measure about 3 x 1’25 mm. A 
small diamond-shaped plate may lie isolated between the fifth and sixth supero-marginals. 

The plates of the first lateral row are smaller than those of the carinal, and more or 
less rounded in shape. The first two are small, 1 to 2 mm. in diameter, and usually 
unarmed. The third is commonly the largest, 3-25 mm. in diameter, and the remainder 
decrease gradually in size to the proximal end of the fourth supero-marginal where the 
series ceases. There are fifteen or sixteen plates, and of the first six, three or four bear 
spines. The second lateral row is less regiüar. There are ten or eleven plates, a little 
smaller than those of the first lateral row. One or two bear spines. 

In the interradial area lie about twenty-five small polygonal or rounded plates, 1 to 
2 mm. in diameter. They are without spines, though some may bear a small central 
tubercle. 
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The abactinal plates present a slightly convex smooth siuíace roíiiid which is a 
border of flat subtnmcate gramdes. The spines are borne on raised bosses. The base of 
the spine is roimded and tapers rather rapidlr. About a third of the way up the rate of 
taper becomes less and continues erenly to a fine rounded pohit. The spines are 4 to 
6 min. high. A few of the interradial plates have a single pedicellaria, and on many of 
the radial plates, both armed and imarmed, there are one or two pedicellariee, which consist 
of a short stalk suddenly flaring into a broad kidney-shaped jaw. They lie in shallow 
depressions, and when %nde open measure a little over 1 mm. from the tip of one jaw to the 
tip of the other. 

The supero-margiml plates nmnber fourteen or fifteen. The fifth pair are in contact 
across the base of the ray. They form a broad sloping border to the paxillar area and a 
broad flat roof to the rays. Dimensions are : 





Plate No. 




í. 

3. 

5. 7. 

10. 

14. 

Height . 

. 3 , 

3õ 

.3-5.3 

. 2-5 , 

1 • 5 mm, 

Length . 

. 4 . 

, 5 

.5 .4-5 

. 4 

. 2-5 „ 

Breadth . 

7 

, 5 

,6 .4-5 

. 4 

2*5 5J 


It will be seen that the height is sniall bnt increases slightly up to the fifth plate. 
The breadth of the first plate is greater than the length, but on subsequeiit plates it 
decreases and the length at fii’st increases slightly, so that from the third plate outwards 
the two dimensions of all plates except the fifth, which are the first pair to meet abactinally, 
are equal. The outer free border of each plate rises gradually into a large swelling, on 
which stands a spine resembling the spines of the abactinal plates. A second similar 
spine stands near the inner border of the two plates on either side of the interradial hne. 
The plates are naked, but bordered with granules similar to those round the abactinal 
plates. There is no trace of pedicellariae. 

The infero-margiml plates correspond to the supero-marginals except towards the 
tip of the ray, where they become a little longer. Here, also, they are almost confined to 
the side wall. Dimensions are : 

Plate No. 

6. 9. 13. 

2 . 1*5 . 1-5 mm. 

5 . 4'5 . 4 mm. 


Height 

Length 

Breadth 


1 . 

3 

5 

4-5 


3. 

3 

5 

4-5 


The outer edge of each plate bears a spine similar to those of the supero-marginals 
except for the fact that the outer third is fluted. The plates are bordered with granules, 
but on the inner edge of the first two or three plates a second and sometimes a third 
row of granules lies inside the bordering series. Scattered granules or isolated groups 
occur elsewhere on the actinal surface of the plate. The first two plates bear 
pedicellariae. 

The actinal intermediate areas are small and extend only to the centre of the third 
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infero-marginal. The plates are irregularly quadrangular, about 2 mm. across. An 
inner chevron of about nine plates is definite, the next one has five or six plates in less 
regular order, and outside it there are four or five plates wbich are not clearly arranged in 
chevrons. Around the edge of eacb plate there are ten to twenty flat subtrimcate granules, 
and the centre is usually occupied by a blister-like tabulum on which is lodged a pedi- 
cellaria, similar to those of the abactinal plates but twice as large. When there is no 
pedicellaria the surface of the plate is partially or wholly covered with rather low coarse 
hemispherical or angular granules (Text-fig. 11a). Two plates in one interradius and one 
in another bear a spine, 3*5 mm. long and fluted at the tip. 



Text-fig. 11 .—Mabahissaster zengi sp. n. A, Actiual iutermediate plates X 12'5 ; B, Aclambulacral 

plate X 25. 


The adambulacral plates (Text-fig. 11b) bear seven to nine short flattened closely 
crowded furrow spines, slightly swollen at the tip. Round the edge of each plate there 
are about fifteen flat subtruncate granules. The outer half of the actinal surface is 
occupied by about six low angular granules, and near the proximal border there is a 
tabulum, simüar to, though smaller than, the structure on the actinal intermediate plates. 
It is possible that these tabula represent a group of granules fused together. Between the 
tabulum and the furrow spines there is a pedicellaria, and on its distai side a coarse cyhn- 
drical spine which is 4 mm. long and has a fluted tip, Occasionally either the spine or 
the pedicellaria is absent, and some plates have two spines, one outside the other, and a 
pedicellaria may or may not be present as well. 

The mouth plates bear twelve to fifteen furrow spines, and on the actinal surface 
there are some scattered granules and a single spine. 

CoLOUR.—^Abactinal face, army brown with the spines a Httle darker; actinal 
face pale flesh-coloured ; the two colours merging along the side of the disk and 
arms. 
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Sub-family AxthenoidiXíE. 

Geniis SteUaster Gray. 

Dõderlein (1935, p. 86) gives a re\'ision of tliis geniis. 

Stellmter equestris (Retzius). 

Asterias equestris, Retzius, 1805, p. 12. 

SteUaster childreni, Gray, 1840, p. 278. 

SteUaster equestris, MüUer and Troschel, 1842, p. 128, pl. iv, fig. 3, pl. vi, fig. 5 ; Goto, 1914, p. 411, pl. xiii, 
figs. 213-218, pl. xiv, figs. 219, 220; Dõderlein, 1935, p. 91. 

UCCURREXCE : 

St. 72, Gulf of Oman, 73 m., coarse sand and shells ; 16 specimens. 

Distributiox. —Japan (Lütken. Miiller and Troschel, Gray). China (Gray, von 
Martens), Formosa Strait and South China Sea (Lütken). Sonda Islands and Andaman 
Islands (Koehler). Red Sea (Dollfiis); Gulf of Oman. 

Descriptiox. — R 56-68 imn.. r 21-25 mm.. R/r 2-5-2-8. The pores occnr in groups 
of two or three between the ratlial plates, and in groups of about ten between the radial 
and supero-marginal plates. They extend nearly to the tip of each ray, and a few are 
also found between the plates in the centre of the disk and in the interradial areas. All 
the specimens have a tubercle, or at least the scar from which a tubercle has been rubbed, 
on the íirst carinal plate. and a hnv have a -sccond placed on the third carinal of each 
radius. A single specimen has three tubcrcles on one radius, but it has been rubbed so 
badly that it is not possible to make out if the saine condition obtained on any of the 
other arms. 

The sup>ero-murtjinal pkites number fifteen to seventeen. Each one is slightly tumid 
and finely granular, and on niost one or two sunk elongate pedicellariae are found. The 
infero-margiml plates correspond to the supero-marginals, and each is armed with a 
flattened mobile spine. 

The actiml intermediate plates are about forty in number. They are arranged in 
two chevrons, the inner containing ten, the outer seven plates, which enclose one or two 
odd plates. 

The adambalacral plates bear a furrow series of íive or six short spines, arranged in a 
palmate group imited by membrane at the base. On the actinal surface stand two large 
flattened spines which are sometimes sul)equal, though usually one is three times as long 
as the other. A two-jawed pedicellaria oceurs near the proximal edge of most plates. 

Genus SteUaster opsis Dollfus. 

Stellasteropsis colubrinus sp. n. (Pl. V, figs. 2 and 5.) 

OCCURRENCE ; 

St. 24, Gulf of Aden, 73-200 m., coarse sand and shingle ; 1 specimen. 

St. 27 ,, ,, 37-91 m., sand and shingle ; 2 specimens. 

St. 45, Arabian coast, 38 m., Lithothamnion ; 26 specimens. 

St. 53, ,, „ 13-5 m., rock, shell, shingle and Lithothamnion; 1 

specimen. 
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Distribution. —There are in the British Museum two specimens which belong to 
this species. They bore the following labeis : 

“ Stellaster, 87. 6. 5. 4. Muscat, Col. Miles.” 

“ Stellaster yg. 1903, 4. 2. 53. Wasin, coll. Crossland.” 

Diagnosis. —R/r 3. Body star-shaped ; arms tapering, their sides straight, meeting 
at an angle at apex of interbrachial ares. Abactinal surface slightly raised along radii, 
actinal surface flat. Abactinal plates in regular central, interradial and radial series ; 
papulae emerging from between latter. Supero-marginal plates tuinid; last pair in contact. 
Infero-marginal plates nearly flat; last four or five plates with tubercle on outer distai 
corner. Actinal intermediate plates gently convex, unarmed; arranged in about three 
chevrons and one or two rows of small plates parallel with infero-marginals. Adambulacral 
plates and mouth plates bearing only a furrow series of short flat spines which form a 
continuous palisade roofing adambulacral grooves throughout their length. Entire body 
covered by membrane and bearing close-set granules ; granules progressively larger on 
the abactinal, marginal, actinal intermediate and adambulacral plates; pedicellarise absent. 

Dbscription. —The following description is taken from the largest member of the 
collection, the single specimen from St. 53. Its dimensions are : R 55 mm., r 18 mm.. 
R/r 3*0. Measurements of arms ; 

SM Plate No. 

L 3^ eT' 9^ Tõ^ 

Breadth of ray . . . 20 . 16 . 10'5 . 7-25 . 4*5 mm. 

Breadth of paxillar area . 10 . 8 . 4 .2 . 0*75 ,, 

Abactinal surface. —There is a single plate, with the anus to one side of it, lying in 
the centre of the disk. Around this plate lies a ring of six plates and outside again a 
ring of ten plates, flve radial and five interradial. There is only one other interradial 
plate which, compressed and lozenge-shaped, lies completely surrounded by three pairs 
of plates. These plates which are larger than their neighbours and have papulse only 
on the side away from the interradial line are the íirst plates of the three lateral radial 
series. The carinal plates, which are hexagonal or oval and broader than long, number 
thirty-two and extend to the last pair of supero-marginal plates. Parallel with them are 
three rows of similar but slightly smaller plates. In the íirst row there are fifteen plates 
reaching the seventh supero-marginal, in the second seven plates reaching the fourth 
supero-marginal and in the third only three small plates. About the plates near the 
centre of the disk as many as ten papulae may emerge, but the number per plate decreases 
along the ray and the papulae cease in the neighbourhood of the twentieth carinal plate. 
The abactinal surface is covered with membrane in which is lodged a number of close-set 
polygonal granules, of which a single series round the edge of each plate is somewhat 
enlarged. The rims of the pores are also surrounded by enlarged granules. 

The supero-marginal plates number seventeen, and all, except the last pair, are 
separated by abactinal plates. Each one is strongly tumid. A widely rounded angle 
joins the abactinal and lateral faces which lie respectively horizontally and vertically. 
At the apex of three of the interradii lie a pair of plates, while at the apex of the other 
two there is a single unpaired plate. Each one of these eight plates is truncately triangular. 
The remaining supero-marginals are rectangular when viewed from the abactinal surface. 
The dimensions of the plates are : 
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1. 

3. 

Plate No. 

6. 

9. 

12. 

Height . 

4 

4 

. 3 

2 

1 • 5 mm. 

Length . 

. 2-4 . 

. 3-2Õ 

. 2-Õ . 

2-25 , 

• 2-25 „ 

Breadth 

5 

4'õ 

. 3-5 . 

3 

, 2-25 „ 


The plates are covered by a membrane in which is embedded a close granulation, a 
little coarser than that of the abactiiial plates. The graniiles are all of one size except 
for those in the two rows which run round the edge of the plate. These are larger, and 
forni a margin which is particularly conspicuous between the plates. 

The infero-marginal lÀates correspond to the siipero-marginals biit their lieight is 
less and they are almost flat. The granidation is similar. The outer distai corner of 
the last four or five plates is produced into a short papilliform tubercle. 

The plates of the actinal intennediate areas are rather irregularly disposed. The 
innermost chexTon of fifteen to seventeen plates, reaching the sixth or seventh infero- 
marginal plate, is quite definite, but the next two mth about nine and four plates 
respectively are less well marked. The rest of the plates are small, number about five, 
and lie in one or two rows parallel with the infero-marginals. Each plate has a gently 
convex surface covered with membrane in which the granules are uniform and a little 
coarser than those of the margmal plates. 

The actinal surface of the adconbulacral 2)k(tes and the mmth 'plates is covered with 
granules distinctly coarser than those of the actinal intennediate plates, while the furrow 
margin bears four or five short flattened trnncate spines. The axis of flattening is parallel 
with the furrow, and the spines stand in an unmterrupted palisade which roofs in the 
ambulacral groove throughout its length. 

Youxg Forjis. — Twentv-six specimens were taken at St. 45, but the largest. with 
R 37 mm., is a good deal smaller than the single example from St. 53, described above. 
There are certain noticeable differences between the specimens from the two stations : 
(i) in all the smaller specimens tlie interbrachial ares are rounded ; the marked angle of 
the larger specimen is never seen : (ii) the arrangement of papulae is very regular in all 
the smaller specimens, there being one at each corner of the hexagonal radial plates. As 
many as ten about a plate are foimd in the larger specimen ; (iii) the majority of the 
smaller specimens have a pair of plates at the apex of each interradius. Single plates 
such as oceur in the larger specimen are found in only three of the twenty-six. 

These three points are probably variations and independent of growth. The changes 
believed to be due to growth are tabulated below : (i) The R/r ratio shows a steady 
increase, thus ; R 8 mm.. R/r 2-3 ; R 37 mm.. R/r 2-8 ; R 55 mm.. R/r 3-0. (ii) The 
number of plates shows the following increase ; 


R . . . . .8 

Number of carinals . .11 

Number of Ist laterais . 4 

Number of SMPs. . . 5 


12-22 . 23-37 . 55 mm, 

14-17 . 24 . 32 

. 15 

. 17 


In the smallest specimen (R 8 mm.) the actinal intermediate areas are paved with 
two chevrons, containing respectively four and two plates. 
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Affinities.— I have compared the largest member of the present coUection with 
tlie syntype of Stellasteropsis fouadi DoUfus (1936) in the British Museuni. The two 
specimens are alniost exactly equal in size, and in the number and arrangement of plates 
they are ahnost identical. It is found, however, that the present examples have much 
more tumid supero-marginals than S. fouadi, and differ further in that the distai infero- 
marginal plates bear tubercles, and pediceUarise are absent. These features are small 
and might well fali within the range of variation of a single species, but in the absence of 
intennediate forms it is felt that this view is not justified, and a new species, S. colubrinus, 
has been created. 

Stdlasteropsis tuberculiferus sp. n. (Pl. V, figs. 4 and 7.) 

OCCURRENCE : 

St. 45, Arabian Coast, 38 m., Lithothamnion ; 1 specimen. 

Diagnosis.— General form similar to S. colubrinus, but arms less tapering and broader 
at tip ; interbrachial ares rounded. Abactinal plates in regular central, radial and inter- 
radial groups covered with membrane with a dose uniform granulation ; tubercles on 
many radial plates. Pores extending nearly to tip of ray, absent only about plates on 
interradius. Supero-marginals similar in shape to those of S. colubrinus ; differing in 
that granulation becomes coarser towards centre of plate, and plates of distai half of 
ray bear one or two tubercles. Lateral face of infero-marginals with a group of enlarged 
granules of which, on the distai half of the ray, two to four become further enlarged and 
project as tubercles. Actinal intermediate areas rather small; plates convex, with 
granules which become larger as the centre of the plate is approached. Adambulacral 
plates, as in S. colubrinus, with only coarse granules actinaUy, and a furrow series of five 
spines roofing in the furrow. 

Description. —The specimen has the following dimensions: R 44 mm., r 16 mm.. 
R/r 2-7. 

SM Plate No. 

l. Z. t. U. 13. 

Breadth of arm . . . 16 . 13*5 . 9 .5-5 4 mm. 

Breadth of paxillar area . . 11 . 6 . 3-5 . 1-25 

The anus, the position of which is marked by a ring of tooth-like granules, is 
surrounded by four small plates. Around these lie eight plates, of which five are radial 
in position. Co-serial with these latter, twenty-two carinal plates extend to the last pair of 
supero-marginals, which are in contact. In shape the carinals are hexagonal, the breadth 
shghtly exceeding the length. Thirteen plates, reaching the eighth supero-marginal, 
and six plates, reaching the fourth supero-marginal, make up the first and second lateral 
rows respectively. Three small plates, reaching the second supero-marginal, may be 
said to make up a third lateral row. In the interradius the arrangement of plates is 
variable. Usually there are four large median plates, but some of these may be replaced 
by a pair. The plates are covered with membrane in which is embedded a dose uniform 
granulation. In the centre of the proximal seven to nine plates of the first lateral row, 
the proximal three or four plates of the second lateral row, and a few carinals, there 
is a short tuberde whose diameter is three or four times that of the granules which 
lie around it. 
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Papulse emerge everjTvhere except aroiind the interradial plates and the last three or 
four carinals. Eight to ten papulee occnr around the proximal six to eight plates, six 
around the next six plates, and four aronnd the next four plates of the carinal row. A 
similar distribution of papulse is found around the plates of the first and secoiid lateral 
rows, though, of course, here the nmnbers fali off more rapidly. 

The supero-marginal plates nimiber fourteen. Each one is broader than long, and 
tmuid wdth a widely rounded angle between the abactinal and lateral faces. Around 
the edge of the plate the granules are equal in size to those of the abactinal plates, 
but as the central line of the plate is approached the granules increase to two or three 
times the size of those at the edge and also become more uddely spaced from one 
another. The last five or six plates bear one or two tubercles on the outer distai corner. 

The infero-marginal plates correspond to the supero-marginals, but their height is a 
little less and they are not tnniid. The granulation of the actinal face is uniform and 
similar to that which is found at the edges of the supero-niarginals. The lateral face 
bears a group of about a dozen enlarged granules, of which two to four on the last five or 
six plates develop further and project as tubercles some 0-5 mm. long. 

The actinal intennediate plates are arranged in the same rather irregular manner as 
those of S. Goluhrinus. There are three che\'i‘ons, the first well defined. the remaining 
two less so, and a few plates hdng in a row parallel with the infero-marginals. Eleven 
plates, reaching the fifth infero-marginal, make up the innermost chevron, and about six 
and three plates respectively the other two. The plates are convex and closely covered 
with granules, which become larger as the centre of the plate is apj^roached. The 
granulation of the actinal surface of tlie adamhulacral phtes is uniform, the granules 
being equal in size to those in the centre of the actinal intermediate plates. The fnrrow 
spines, about five to a plate, form a sloping roof over tlie fnrrow and are very like 
those of Golubrinus. 

Affinities. —In general characters there is a dose resemblance between S. colubrinus 
and S. tuberculiferus, but they may readily be separated by the following featnres ; (i) 
the arms taper less in S. tuberciiliferus ; (ü) the arrangenient of the plates in the centre 
of the disk is different in the two species ; (iii) in S. tubercuUferiis the abactinal grannlatioii 
is uniform, and the largest supero-marginal plate granules are found in the centre of the 
plate, not at the edge as in S. colubrinus ; (iv) S. colubrinus has infero-marginal tubercles 
only ; S. tuberculiferus has tubercles on the abactinal plates and on both series of marginal 
plates. 


Grenus Monachaster Ludwig. 

Monachaster umbonatus sp. n. (Pl. V, figs. 3 and 6.) 

OCCURRENCE ; 

St. A, Gulf of Suez, 65-68 m., soft yellow mud ; 1 specimen. 

Diagnosis. —^Abactinal surface shghtly raised, actinal surface flat. Arms scarcely 
tapering, rounded at the tip. Interbrachial ares widely rounded. Abactinal plates 
covered with membrane bearing uniform granulation; some plates with flat round boss 
whose diameter is a little more than half that of plate on which it stands ; other plates 
with low valvate pedicellariae. Pores around all abactinal plates, absent only from 
inner side of plates on either side of interradial line. Supero-marginal plates tumid ; 
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edges with small elongate granules, centre with mosaic of enormous polygonal granules. 
Infero-marginal plates with a similar granulation on lateral face ; on actinal face granules 
smaller and tending to imbricate. Actinal intermediate plates with granulation coarser 
than that of abactinal plates, granules tending to imbricate ; some plates with low valvate 
pedicellari^. Adambulacral and mouth plates with actinal surface covered with granules 
finer than those of actinal plates ; furrow spines as in Stellasteropsis. 

Desceiption. — R 27 mm., r 12’5 mm.. R/r 2-2. Four plates surround the anus and 
around these lie a ring of eight, of which five are radial and three interradial. In the 
other two interradii there is a single median plate lying just outside the ring. There are 
no other median interradial plates at all, and on either side of the interradial line lie four 
plates, all except the outermost the first of a row paraUel with the carinals. There are 
nineteen carinal plates reaching the penultimate pair of supero-marginals. The plates 
are oval or hexagonal and a little longer than broad. On either side of them lie three 
rows containing respectively fourteen plates reaching the antipeniiltimate pair of supero- 
marginals, six plates reaching the third supero-marginal, and three plates reaching the 
proximal edge of the second supero-marginal. 

The membrane is thick and the outlines of the plates are, in consequence, hard to 
make out. The granulation is uniform, but the centre of about ten of the carinals, five of 
the first laterais and two of the second laterais is occupied by a smooth low boss, the 
diameter of which is about half that of the plate on which it stands. Where these bosses 
are absent there is often a low valvate pedicellaria, flush with the granules surrounding 
it, near the centre of the plate. The pores occur everywhere except between the plates 
lying on either side of the interradial fine. They are rather few around the central plates, 
about ten in number around the proximal radial plates, and about six in number around 
the distai radial plates. 

There are nine tumid supero-Tnarginal plates. A pair occupies the apex of each 
interbrachial arc. These two are broader than long. At the base of the ray the plates 
are square, but towards the tip of the ray they become broader than long again, as is 
shown by the following measurements : 

Plate No. 

--^ —-, 

1 . 3 . 5 . 7 . 

Height . . . . 1-75 .1-5 . 1-25 . 1 mm. 

Length .... 1 •75-2-5 . 2-75 . 2-5 . 1-75 mm. 

Breadth .... 3-5 . 2-75 . 2-5 . 2-5 „ 

The granulation of the plates is very characteristic. At the edge of each plate there 
are about four rows of closely crowded granules, narrower but longer than those of the 
abactinal area. In the next two or three rows the granules are larger, and then the 
greater portion of the centre of the plate is occupied by about five rows of vast polygonal 
plate-like granules fitting together in a dose mozaic. 

The infero-marginal plates correspond to the supero-marginals, but are not tumid. 
The lateral face bears very large polygonal granules like those of the supero-marginals, 
but on the actinal face the granules are not so large and they show a tendency to 
imbricate. 

The actinal intermediate areas are paved with plates lying in three chevrons, of which 
the outermost encloses a few odd plates. Successive chevrons contain 12, 6 and 3 plates, 
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and the innermost estends to the fourth infero-marginal. The granulation is imiform, 
coarser than that of the abactinal surface. and the granules are very slightly overlapping. 
Low valvate pedicellariee are fomid on many plates. particularly those of the imiermost 
che\Ton. 

The actinal face of the aãwnbulacral plates is covered wdth granules a little finer than 
those of the actinal intermedia te plates, and the pediceUariae, where they occur, are also a 
little smaUer. As in the genus Stéllasteropsis, the fiuTow spines form a continuons palisade, 
roofing in the furrow. 

Remarks. —Close to but not identical with this form is a specimen in the British 
Museum bearing the labei: Goniodisciis sp. (yg), 63. 11. 19. 19. Mozambique. Dr. 
Li^dngstone. 

Projecting from a hole about 5 mm. from the anus of this specimen is the tip of a 
Gasteropod sheU. 

Affixities. —The single row of spines on the adambulacral plates and the character 
of the granules on the supero-marginal plates place this specimen beyond doubt in the 
genus Monachaster Ludmg (1916, p. 412). It may be distinguished from the only other 
knowm species M. sanderi (Meissner) by the foUo\\'ing characters : (i) M. umhonatus has 
slightly longer arms and more supero-marginal plates ; (ii) the supero-marginal plates of 
M. umbonatus have no tubercles such as those of M. sanderi ; (iii) the granulation of the 
abactinal plates of M. ttmbonahis is uniform ; in M. sanderi larger granules are foimd 
round the pores. 


Genus Anthenoides Perrier. 

The distribution of the eight species belonging to this genus is as follows : 


Ocean. 

Species. 

Reference. 

Xumber 

caught. 

Xuraber 

of 

stations. 

Locality. 

Depth. 

Bottom . 

Atlantic . 

piercei Perrier 

Perrier, 1884 

3 

1 

West Indies 

153 m. 


Pacific 

epixantkus Fisher 

Yerrill, 1915 

Fisher, 1906 

Many 

>> >> 

Hawaii 

108- 
829 m. 
333- 

Sand and shells ; grey 
sand; hard groiind. 
Varioiis. 

Eastern 

gramdostis Fisher 

„ 1913 

6 

3 

Moluccas 

486 m. 
480 m. 

Grey mud ; fine sand. 

Archi- 


Dõclerlein, 1924 

2 

2 

Bali Sea 

289- 

Miid. 

pélago 

liihosnrus Fisher . 

Fisher, 1913, 1919 

1 

1 

China Sea 

330 m. 
380 m. 

Grey mud and sand. 


rugulosus Fisher . 

>> >> 

14 

7 

Philippines 

375- 

Green mud and ooze. 


cristatus (Sladen) 

Sladen, 1889 


1 


700 m. 1 
182 m. 

Green mud. 

Indian 

sarissa (AJcock) . 

Fisher, 1919 

Alcock, 1893 

88 

14 

Andaman Is. 

182 m. ' 

230- 

Green mud ; sand ; 
rock; globigerina 
ooze. 


marleyi Mortensen 

Mortensen, 1925 

1 

1 

Natal 

456 m. 


_ 



1 


1 




A key to the known species is given by Fisher (1919, p. 329). 
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AiUhenoides marleyi Mortensen. 

Anthenoides marleyi, Mortensen, 1925, p. 149, pl. viii, figs. 1, 2, text-figs. 2, 3, 4. 


OCCURRENCE : 

St. 106, Zanzibar Channel, 183-194 m., green mud ; 9 specimens. 

Description. —The dimensions of the specimens are : R 70-108 mm., r 26-38 mm.. 
R/r 2-6-2-8. 

The abactinal surface is paved with íiat polygonal plates, covered with granules, of 
which one, or occasionally two, or even three, are conspicuously enlarged. 

The supero-marginal flates, which number twenty-two to twenty-five, are rounded 
and form a broad border to the abactinal surface. They are covered with granules, of 
which three or four are enlarged, one usually more than the rest. Two or three vai vate 
pedicellarise also occur on most of the supero-marginal plates. The infero-marginal plates 
correspond to the supero-marginals. On the lateral edge of the proximal plates are found 
four to six flattened truncate spinelets, which are 1-2 mm. long and are arranged in two 
rows or irregularly. This armature extends at least half-way down each arm. The 
actinal surface of the plates bears a number of small, well-spaced granules which decrease 
in size towards the inner border. 

The actinal intermediate plates are covered with small granules. AU the plates of the 
innermost chevron and a few of the others bear an elongate valvate pedicellaria. On the 
remaining plates one to five of the granules are enlarged. 

The adambulacral plates bear six to eight furrow spines. On the proximal edge of 
the actinal surface of each plate stands an elongate valvate pedicellaria, and distai to it 
one, or more usually two, large flattened spines about 2-5 mm. long. 

CoLOUR. —^Actinal surface, white ; abactinal surface, white with a flne reticulation 
of carnelian red between the plates. In spirit the specimens are yeUowish. 

Remares. —There are two minor features in which the present specimens differ from 
the description of the type : (i) the type has two or three spinelets on the edge of the 
infero-marginal plates, while on the actinal surface stand “ some irregular elevations, 
having the appearance of worn-ofif tubercle bases, which, however, they are evidently 
not ” (Mortensen, loc, cit.). The lower row of infero-marginal spines on the present 
specimens do encroach on the actinal surface of the plate to some extent, but they resemble 
the spines of the upper row; (ii) the type has generally but one actinal adambulacral 
spine co-existent with a single pediceUaria, whereas the present specimens have commonly 
two. In both these features the specimens recaU the Philippine form, A. cristatus 
(Sladen), which is, however, easily distinguished by its round, papilliform pedicellarise. 
Mortensen regards A. marleyi as being related to the Atlantic form A. piercei Perrier. 
It would stand next this form in Fisher’s key (1919, p. 328). The diíferences are that 
A. piercei possesses no enlarged supero-marginal granules, and on the actinal face of its 
adambulacral plates there are no pedicellariee, but three spines all shorter than the furrow 
spines. 
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Anthenoides cristatus (Sladen). (Pl. III, íig. 5, Pl. V, fig. 1.) 

Leptogoiiaster cristatus, Sladen, 1889, p. 327, pl. liv, figs. 1-7. 

Anthenoides cristatus, Fisher, 1919, p. 329, pl. 78, figs. 1, 2, pl. 88, fig. 1, pl. 89, fig. 1. 

OcCUPvEE-XCE : 

St. 194, Gulf of Aden, 220 m., sand ? ; 495 speciniens. 

Distributiox.— Philippines, 182 m. ; Gidf of Aden. 

Rejiarks. — Thi.s large collection is singiilarly iiiiiforni in size, the range of major 
radial mea.surement being 27-60 mm., while the R/r ratio varies between 2-3 and 2-7. 
The major radius of over 90% of the total mmiber of specimens falis between 30 and 
40 mm., and only seventeen examples are larger tlian 50 mm. The dimensions of these 
specimens are : 


60 

59 

59 

58 

57 

56 

54 

53 

53 

52 

52 
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51 

50 

50 

50 

50 mm 

25 

26 

26 

22 

25 

25 

25 

23 

23 

20 

21 

23 

22 

23 

22 

21 

21 

-jJ. ,5 

2-4 

2-3 

2-3 

2-6 

2-3 

2-3 

2-2 

2-3 

2-3 

2-6 

2-5 

2-2 

2-3 

2-2 

2-3 

2-4 

2-4 


The main description is taken from the smaller specimens vdth R 30-40 mm., as it is 
beheved that this will be more valuable for snbsequent comparison ; features characteristic 
of the larger series of speciniens (R 50-60 mm.) are mentioned. 

Descriptiox of Smaller Forms. —(i) Arrangement of abactinal plates. — The abactinal 
surface is covered with a thick membrane, and in order properly to investigate the 
arrangement of the plates it is necessary to boil the specimen in potash. For this reason 
a comparison of many specimens is not possible. Drying, however, reveals the plates more 
clearly, and from a mimber treated in this way, two (both have R 33 mm., r 14 mm.) 
which appeared to lie at either end of the range of variation were selected and boiled in 
potash. The first specimen has twenty-eight carinal plates, decreasing regularly in size 
from about the third plate to the tip of the ray. On the disk the plates are hexagonal 
with the edges rounded, and rather broader than long ; at the base of the arms they 
become more regular in shape, and the distai six or so, which lie between supero-marginals 
only, are longer than broad. They extend to the penultimate, or antipenultimate, pair of 
supero-marginals. On either side of each of the first nine carinals, separating them from 
the plates of the first lateral row, are two small secondary plates. A pore lies on either 
side of these plates, so that each carinal in this region is surrounded by six pores. The 
tenth to fifteenth carinals, being in direct contact ivith the plates of the first lateral row, 
are surrounded by only four pores. Beyond this levei, the ninth supero-marginal plate, 
the pores cease. 

The plates of the first lateral row are a little smaller than the carinals but resemble 
them in shape, in the regular decrease in size and in the elongation of the last few. Near 
the centre of the disk there are two or three secondary plates separating the first and 
second lateral rows, but most of the plates in these two rows are contiguous. Twenty plates 
reaching the tenth supero-marginal make up the first, thirteen similar but slightly smaller 
plates, reaching the sixth supero-marginal, make up the second lateral row and there are, 
besides, three rather irregular rows of plates. The initial plates of these five rows are a 
little larger than the rest and lie in pairs on either side of the interradial line, forming a 
distinct landmark, which is rendered more conspicuous by the fact that the adjacent 
faces of the plates are the only areas of the disk where papulse are not found. 

IV, 9. 
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The second specimen has secondary plates on either side of the íirst íifteen carinals, 
and between the íirst six plates of the íirst and second lateral rows. A few secondary 
plates may also be seen between the plates of the other rows. 

(ii) Externai features. —The following description is taken from all the smaller 
specimens. The ahactinal surface is covered with a thick membrane. On each plate, 
lodged superíicially in this membrane, there are a few scattered granules. Aboiit íifteen 
small ones lie near the periphery, while in the centre there are one or, on the larger plates, 
two, occasionally three, or even more granules, íive to six times as large as the others. 
On a small number of specimens pedicellariae are found. These are either of the elongate 
type figured by Sladen (1889, pl. liv, íig. 6), or of the truncate type described by Fisher 
(1919, p. 331). The supero-marginal plates number íifteen to seventeen. The ahactinal 
surface of the first three or four plates slopes downwards slightly, that of the remaining 
plates lies horizontally, then sweeps round in a broad curve which íiattens out to form a 
lateral face to the plate, set at an acute angle to the ahactinal face so that in transverse 
section the arm is shghtly concave. The height of all the plates is small, the íirst three 
are broader than long, the fourth square, and the remainder longer than broad. The 
granulation is like that of the ahactinal plates. Approximately forty of the small granules 
lie in two indeíinite rows near the periphery of the plate, and about half-a-dozen of the 
larger lie nearer the median line. On the sixth plate, or thereabouts, one of these comes 
to lie on the outer distai corner, where it projects as a conspicuous papilla visible on all 
the rest of the plates of the arm. 

The infer o-marginal plates correspond to the supero-marginals, and like them are all 
low. They form a massive rounded horder to the intermedia te areas, arching up well above 
the general levei of the actinal surface. The breadth here is nearly twice the length, but 
it falis oíf rapidly along the arms and at the tip of the ray is less than the length. The 
lateral face of the first three to íive plates bears two to íive slightly pointed, round-tipped 
or truncate spines about 1 mm. long, whüe most of the plates of the arm bear a single 
spine which comes to lie on the outer distai corner, and diminishes rapidly in size on 
successive plates till it is no more than a granule. 

The actinal intermediate areas extend to the fourth or fifth infero-marginal. The 
plates are diamond-shaped and overlapping. They fali into four clearly marked chevrons, 
the outermost enclosing a group of about three plates. The innermost chevron contains 
nine to twelve plates, the second to fourth chevrons about 7, 5 and 3 plates respectively. 
The granulation is similar to that of the ahactinal and marginal plates, but the smaller 
granules, which are very widely spaced and number barely twenty on the largest plates, 
are found all over the surface of the plate and are not confined to the neighbourhood of 
the periphery. A single large granule stands near the centre of most plates. Two 
papilliform structures are seen on nearly every plate of the innermost chevron. One is 
usually a granule, the other a pedicellaria ; but the two are very hard to distinguish. 

The adambulacral plates ha ve a radiating series of four to six cylindrical or slightly 
flattened furrow spines, tapering at the extremity to a rounded tip and united by membrane 
at the base. The relative size is variable, for the two outermost may be of the same size 
as the rest, or so small as to be little more than granules. The remaining spines are 
usually subequal, but one or two in the centre may be longer than the rest. Glose to the 
furrow spines, and near the proximal horder of the plate, stands a two-jawed pedicellaria 
about half as long as the central furrow spine. Towards the distai horder of the plate 
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and nearer the outer edge there is a single spine about as long as the pedicellaria but 
considerably more robust than a fiirrow spine. This spine becomes larger on successive 
plates, and on those which lie bevond the limits of the actinal intermediate plates it is 
longer than the furrow spines. In most specimens a certain niimber of the proximal 
plates bear a row of thxee smaller spines in place of the single one. 

Descriptiox of LaPvGER Specimexs.— (i) Arrmigement of abactinal plates. — Two 
specimens (R 51 and 58 mm.) were boüed. The smaller has thirty-six carinals, reaching 
the antipenultimate pair of supero-marginals, with a pair of secondary plates on either 
side of the first twelve ; and twenty-six fii“st lateral plates, reaching the thirteenth supero- 
marginal, with a single secondary on the outer side of the first eight. There are seven 
more rows of plates between which a very occasional secondary is to be found. Papute 
are found all round the initial plates of the two outermost rows. This featiire is not 
general, but is seen again in one or two of the other large specimens. 

The second specimen shows exactly the same features, namely a well-developed 
adradial row of secondary plates, a poorly developed series between the first and second 
lateral rows of plates, and only an occasional one between the plates of the other rows. 

(ii) Externai features. —The granulation of the abactinal plates is idêntica! with that 
of the smaller specimens. Pedicellarise occur on foiurteen out of the seventeen specimens ; 
the largest number on one .specimen is twenty-five. The supero-marginal pilates mimber 
eighteen to twenty-two. In the interradius the infero-marginals project beyond the 
supero-marginals. Two to four spines are found on as many as the proximal ten infero- 
marginals. They attain a length of 2 mm. 

There are five che\Tons of actinal intermediate plates, the innermost containing fourteen 
to nineteen plates and reaching the seventh to ninth infero-marginal. As a rule each 
plate bears one large and about twenty small granules, but there may be more than one 
large granule and sometimes the granules are evenly graded in size. 

The adambulacral plates bear four to six furrow spines. In all the larger specimens 
at least two or three plates have a row of three spines on the actinal surface, but in many 
of the specimens there are one or more ambulacra bordered by plates of which every one 
bears but a single actinal spine. The presence of one or three spines on the actinal 
surface of the adambulacral plates would seem to be a variable character and not a 
sound foundation on which to base a specific distinction. 

Affinitíe.s. —This series of specimens differs from previous descriptions of A. cristatus 
(Sladen) in the following minor features : (i) the R/r ratio is slightly smaller ; (ii) the 
size is smaller ; of nearly five hundred specimens the largest has R 60 mm., whereas 
Fisher (1919, p. 329) records a specimen of R 110 mm. from a collection of eighty-eight ; 
(iii) large and small gra)iules are found on nearly all the plates. The type is uniformly 
granulated. 

In his key Fisher (1919, p. 328) separates A. cristatus from Alcock’s Andaman species 
A. sarissa thus : 

Proximally two or three subambulacral spines or prominent pedicellarite, abactinal pedicellariae cristatus. 
Proxiraally one subambulacral spine, no abactinal pedicellariee ...... sarissa. 

The present series of specimens shows that the number of subambulacral spines is 
not a reliable character. Further, abactinal pedicellarise were absent from three out of 
seventeen specimens with a major radiiis of more than 50 mm., and from the majority of 
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the smaller ones, and, as Alcock’s specimen had R 44 mm., this character also must be 
disoarded. Alcock, bowever, remarks that small plates are inlaid everywhere between the 
larger ones, and if this be so, it is too great a diíference to be ignored and the two species 
must be regarded as distinct. The Indian Museum sent for comparison a specimen 
labelled “Anthenoides sarissa ”, but unfortunately it proved to be a young Oreaster. 


Immature Goniasteridce. 

OCCURRENCE : 

St. 45, Arabian coast, 38 mm., Lithothamnion ; 4 specimens. 

One (R 5 mm.) is perhaps an Astroceramus, two (R 5 and 4 mm.) are possibly Anthe- 
noides. The fourth and largest (R 10 mm., r 7 mm.) is an interesting form which, as far 
as I can disco ver, is unlike any species previously known from the area. It has the 
following characters : The ahactinal plates are circular, arranged in regular rows, and 
bordered with rather large hemispherical granules ; the centre of each plate is occupied 
by a single granule about twice the size of those round the edge. The supero-marginal 
plates, of which there are four, have a similar border but are naked centrally. The first 
two are oval, longer than broad, and lie at an angle to the abactinal surface. These are 
followed by what appears to be a rudimentary plate, and then comes a large tumid 
plate, twice the size of the first. 

There are five infero-marginal plates showing a regular decrease in size from the 
interradius to the tip of the ray. Resides a border of granules similar to that of the 
supero-marginal plates, each one bears a tubercle on the outer distai corner, and these 
tubercles increase in size as the tip of the ray is approached. Plates are found between 
the marginais. 

There are four chevrons of actinal intermediate plates, the innermost attaining the 
tip of the ray. Each plate is armed with two rows of three or four hemispherical 
granules, of which one in the centre of the plate is larger than the rest. 

The adambulacral plates have four rather short round-tipped furrow spines and two 
rows of three or four granules on the actinal surface. One of the granules in the centre 
of each row is elongated, the elongation being more marked in the inner row. 

The form of the granulation suggests that the example belongs to the genus 
Hippasteria, though the typical valvate pedicellariae are absent and the enlarged last 
pair of supero-marginals is not usual in this genus. 

Family Oreasterid.®. 

Genus Oreaster Müller & Troschel. 

Oreaster hiuhus Müller & Troschel. 

Oreaster hiulcus, Müller & Troschel, 1842, p. 48. 

OcCURRENCE : 

St. 53, Arabian coast, 13'5 m., rock, shingle, shells and Lithothamnion ; 2 
specimens. 

Distribution. —Indian Ocean. 
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CoLOLTí.—^Abactinal tubercles, nopal red : abactinal surface, a little darker tban the 
tubercles; actinal surface, wbite \vitli a faint purplish tinge; furrow spines, white ; 
infero-marginal spines, strawberry pink ; tube feet, orange cinnamon. 

Oreaster sp. juv. 

OCCURREXCE : 

St. 45. Arabian coast, 38 m., Lithothamnion ; 6 specimens. 

EE^LARKS.—The largest specimen measures E 11 mm., r 6 mm., the smallest E 7 mm., 
r 3-5 mm. 


Family Linckiida:. 

Genus N ar doa Gray. 

Nardoa faouzii sp. n. (Pl. I, figs. 8 and 9.) 

OCCURREXCE : 

St. 53, Arabian coast, 13-õ m., rock, shingle, shells and Lithothamnion ; 1 specimen. 

Diagkosis. —E/r 5-3. Disk small, scarcely elevated above the levei of the arms ; 
wdth two rings of abactinal plates. Ajms cylindrical, the actinal surface ílattened ; 
distai third tapering to a blunt tip ; proximal quarter of ray with seven rows of almost 
flat abactinal plates in regular longitudinal and transverse series ; plates of carinal and 
íirst lateral rows rather irregular in arrangement on second quarter of ray, quite irregular 
beyond middle, where they are round but no smaUer till quite near tip of ray ; plates of 
second lateral row reaching tip of ray in fairly regular line; plates of third lateral row 
reaching middle of ray in regular hne. iMarginal and actinal plates in regular series 
throughout ray. AU plates covered with dose granulation, which, except on actinal 
plates, becomes finer towards the periphery of each plate. Papulae in groups of six 
between abactinal plates, ten between marginais and seven between infero-marginal and 
actinal plates. Adambulacral armatirre in three series ; four or five furrow spines ; three 
large granuliform inner actinal spines and an outer row of foirr or five enlarged granules. 

Description.— E 53 mm., r 10 mm. Two rings of plates surrounding a single central 
plate pave the abactinal surface of the dish. In the inner ring there are five large round 
radial plates, each about the size of the central plate, 3 mm. in diameter, and five small 
interradial plates less than 1 mm. in diameter. The outer ring also contains ten plates, 
five radiais equal in breadth to the radiais of the inner ring, but shorter owing to the fact 
that the distai edge is flattened, so that the plates are D-shaped; and five interradials 
equal in size to the radial plates of the inner ring. 

Co-serial with the radiais is a line of quadrangular carinal plates, some 2 mm. 
broad by 1-5 mm. long. On either side of it lies a row of similar plates ; below 
this is a row of shghtly smaller plates, and below this again a row of distinctly smaller 
plates, measuring about 1-5 by 1-25 mm. This regular arrangement is only found at the 
base of the ray and beyond is gradually lost. Thus of the carinal row the first four 
or five plates are arranged in a straight line, the next four or five are arranged less 
regularly, and beyond them, that is beyond a point about midway down the arm, the 
arrangement is quite irregular and the plates are round, without, however, showing any 
decrease in size till \vithin about 5 mm. of the tip of the ray. Of the next, the first 
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lateral row, the first seveii plates are in a straight line, the next eight in a rather irregular 
liiie, and tlie rest are arranged quite irregularly. The second lateral row extends in a 
more or less regular series to the tip of the ray, while the third, comprising some eighteen 
plates, extends in a regular line to the eleventh supero-marginal, where it disappears. 

AU the abactinal plates are only very sUghtly convex. Many have been rubhed bare, 
but those still undamaged show a dose covering of hexagonal granules, which, near the 
periphery of the plate, are smaller and indistinguishable from those which cover the 
papular areas. Space is made for these by the rounding of the corners of the plates and 
in each one there are about six pores. 

There are twenty-six marginal plates forming a distinct and regular series down the 
length of each arm. The first two supero-marginal plates are twice as high as broad, and 
the rest are square. The third plate measures 2x2 mm., and the remainder show a 
regular dimhiution in size to the tip of the ray. The granulation of the supero-marginals 
is similar to that of the abactinal plates. The infero-marginal plates lie directly below 
the supero-marginals and resemble them closely in size and granulation. Some ten pores 
occur in the areas between the marginal plates and seven in the areas between the infero- 
marginals and the actinal plates. 

At the base of the ray there are three rows of actinal plates, the Outermost 
of two, the middle of five, while the innermost extends to within 5 mm. of the tip of the 
ray. The plates, which decrease regularly in size, are broader than long, and the granulation 
becomes coarser towards the adambulacral border. 

The adambulacral pdates bear on a straight furrow margin four spines which are wedge- 
shaped in transverse section, and three times as long as broad; many bear also on the 
proxhnal side of these four a fifth smaller spine which is set back out of line with the 
rest. Outside the furrow series there is a row of three square truncate spines barely 
twice as long as broad. A third series of four or five is hardly to be distinguished from 
the granules of the actinal plates. 

Apfinities. —^The regular arrangement of the first few abactinal plates is stated by 
Koehler (1910, p. 162) to be a feature of the young forms of Narãoa lemonnieri. N. 
faouzii is dose to this species but may be distinguished at once by the abactinal plates, 
which are of much the same size almost to the tip of the ray. In N. lemmonieri they 
become small and elongated on the distai half of the ray. Two other closely related 
forms, N. novce-caledonice Perrier and N. mollis Lütken, may be distinguished by the 
characters of the abactinal plates. 

I have much pleasure in naming this species after Dr. Hussein Faouzi, Director of the 
Egyptian Fisheries Research Laboratory, and my colleague on the expedition. 


Glenus Narcissia Gray. 

Narcissia mohamedi sp. n. (Pl. I, figs. 2 and 10.) 

OCCURRENCE : 

St. 24, Gulf of Aden, 73-200 m., coarse sand, shell, ? rock ; 1 specimen. 

St. 157, Maldives, 229 m., coral rock ; 1 specimen. 

Diagnosis. — R/r 6-8. Disk large, paved with two rings of abactinal plates. Arms 
long ; proximally with abactinal and actinal surfaces flattened ; cross section about half, 
way down, round ; tapering from a broad base to a fine pointed tip ; abactinal surface 
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with tkree regular rows of plates ; lateral siirface occupied bv small plates in íive irregular 
rowá which rapicUy become fewer distaUv. Supero-margmal plates rectangular; in 
regiüar series bounding actinal border of lateral siirface of arm. Infero-niarginal plates 
simUar; confined to actinal surface. Actinal plates in four rows ; the tliree outermost 
short, innermost extending nearly to tip of ray. Adambulacral plates with five fuiTow 
spines, and on actinal surface an inner row of five short spines and an outer row of five 
granules. Whole smdace with miiform müiary graniüation. Papulse in groups of four 
or five, only between abactmal and lateral plates. 

Descriptiox. —The dimensions of the two specimens are E 95 mm., r 14 mm., and 
K .39 mm., r 6 mm. The arms are broad at the base, and a transverse sectiou shows that 
the actmal surface is quite Hat, and that the abactinal surface is also flattened to some 
extent. They taper rapidly, and distai to a point near the middle they are quite round 
in transverse section. 

The centre of the disk is occupied by a hexagonal plate, 4 mm. in diameter, with the 
anus and two small plates Ipng to one side of it. Around this group of plates lies a ring 
consisting of five radiais and five interradials, the radiais a little smaller than the central 
plate, the interradials a little smaller than the radiais. Outside this ring there are five 
rachai plates similar to those of the inner ring and five groups of interradial plates. The 
arrangement of the plates in these groups is variable, but typically there is a larger plate 
on the interradial line with two smaller ones on either side. 

From the radiais of the chsk to the tip of the ray runs a straight line of carinal plates, 
those at the base some 1-75 mm. long and 2 mm. broad, the rest showing a uniform 
diminution in size. On either side is a row of similar but narrower plates. This row 
sweeps round the interradial angle on the abactinal surface of the disk in a continuous 
band, isolating the groujjs of interradial plates mentioned above in a small triangular 
area. A small madreporite, about 1’5 nmi. in diameter lies at the apex of one of these 
bands. 

Forming the sides of the ray and disk but encroaching a little on to the abactinal 
surface, especially of the disk, is an area occupied by irregularly hexagonal plates about 
1 mm. in chameter and arranged in five ill-marked series, which decrease rapidly in 
number so that half-way down the ray there are only two, and 4 mm. from the tip of 
the ray the single persisting row disappears. 

The siíper o-marginal plates form a regular series bounding the actinal edge of the 
lateral surface of the ray. The plates are rectangular, those at the base of the ray 2 mm. 
long by 1-75 mm. broad, the rest decreasing progressively in size to the tip of the ray. 
The infero-marginal plates lie on the actinal surface and resemble the supero-marginals 
in size and shape. 

Four rows of actinal plates are found at the base of the ray. The outermost contains 
four plates, reaching the second infero-marginal; the next contains ten, reaching the 
fifth ; the next contains twenty, reaching the tenth infero-marginal, while the innermost 
row extends to within a few millimetres of the tip of the ray. 

The entire surface of the animal is covered by a fine uniform miliary granulation, 
interrupted only by sulci which run transversely between the actinal and marginal plates, 
and, of course, the pores. Four or five of these are found at the corners of the abactinal 
and lateral plates, but they do not occur below the levei of the supero-marginals. Between 
the carinal and first lateral rows of plates the pore-fields are nearly confluent. 
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The adambulacral plates bear on the furrow margin, which is slightly convex and 
also, owing to the fact that the inner half of each plate slopes down towards the furrow, 
sunk below the levei of the rest of the plate, five flattened trunca te spines, about 1 mm. 
long and 0-2 mm. broad. Actinally there is a row of five subquadrate truncate spines 
about half the length of the furrow spines, though in surface view they appear equal in 
height owing to the slope of the plate. Outside them stands a row of five angular 
granules. 

The description is taken from a fine specimen from the Gulf of Aden, entire except 
for one arm, which is in process of regeneration. A smaller specimen from the Maldives, 
having R 39 mm., is almost certainly the same species. It differs in having only two or 
three pores per field, with the fields well separated, and at the base of the ray there are 
only three rows of lateral plates. 

Afpinities. —^The tapering rays, the papulse confined to the abactinal surface and the 
adambulacral armature are all features which characterize the genus Narcissia. On the 
other hand the present species lacks the carinate, triangular rays, which are found in 
the other members of the genus. 

This species is named after Abdul Fateh Mohamed Effendi, of Cairo University, a 
member of the Chemical staff of the expedition. 


Genus OpMdiaster Agassiz. 

Ophidiaster purpureus Perrier. 

OpMdiaster purpureus, Perrier, 1869, p. 61. 

OCCURRENCE : 

St. 157, Maldives, 229 m., coral rock ; 1 specimen. 

Distribution. —^New Ireland, Moluccas, Amboina, Maldives, Seychelles, Mauritius, 
Zanzibar. 


Genus Linckia Nardo. 

Linckia muUifora (Lamarck). 

Asterias muUifora, Lamarck, 1816, p. 565. 

Linckia muUifora, Lütken, 1871, p. 276. 

OcCURRENCE : 

St. M.B. 1 (6), Red Sea, 29 m., sand, shell and coral; 1 specimen. 
St. M.B. 1 {d), ,, ,, 26 m., ,, „ 2 specimens. 

Distribution. —^Widely distributed in Indo-Pacific region. 
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Order SPIXULOSA. 

Family Asterinid^. 

Genus Parauepanthia Fisher. 

Paranepantliia bmcMata (Koehler). 

Nepanlhia hrachiata, Koehler, 1910, p. 133, pl. xix, figs. 14 and 15. 

ParanepatUhia hrachiata, Fisher, 1919, p. 420. 

OCCURREXCE: 

St. 24, Gulf of Aden, 73-200 m., coarse saiid and shell; 1 specimen. 

St. 43, Arabian Coast, 83-100 m. ; 4 specimens. 

St. 45, ., ,, 38 m., Lithotliamnion; 3 specimens. 

St. 70, Gulf of Oman, 196 m., green nmd ; 1 specimen. 

Distributiox. —Andaman Sea ; Gulf of Aden, Arabian Sea, Gulf of Oman. 

Remarks. —The five specimens from Sts. 43 and 70 liave been compared with 
Koehler’s type from the Andaman Sea. AU are smaller, having a major radius of about 
25 mm., but otherwise tliey clo.sely resemble the type. The four specimens from Sts. 
24 and 45 probably belong to this species but they are all minute and certain identification 
is not possible. 


Family Echinasteridaj. 

Genus llenricia Gray. 

Ilenricia sp. 

OCCURRENCE : 

St. 24, Gulf of Aden, 73-200 in., coarse sand and shell ; 5 specimens. 

Remarks. — ^The largest specimen of the five has R 43 mm., r 7 mm., the smallest 
R 36 mm., r 6 mm. The arms are round abactinally, flat actinally, and taper very 
graduaUy to a rounded tip. 

The abactinal plates are small and the pits enclosed by them large, nearly 1 mm. in 
diameter. Small square plates occur in the pits and may stand between two pores, 
though it is usual to find only a single pore at the bottom of each pit. The plates are 
beset with two or tliree rows of spinelets, which are very fine, pointed, and invisible to 
the naked eye. There are about twenty on each plate. 

Two rows of marginal plates can be traced to the tip of the ray. The supero-marginal 
plates are oval, broader than long, and some show two divergent articulating processes 
at the distai end. The infer o-marginal plates correspond to the supero-marginals and 
are rectangular, twice as broad as long. The marginal plates are beset with about four 
rows of spinelets shnilar to those of the abactinal plates. Pores are not found between or 
below the marginais. 

There is an inner row of actinal plates which correspond exactly with the 
infero-marginals. At the base of the ray the plates are twice as broad as long, but 
they become square, and about half-way down the ray the series comes to an end, the 
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last few plates being twice as long as broad. An outer row of plates extends for about 
5 mm. The furrow margin of the adambulacral plates is angular. A single spine occupies 
the apex, while two similar spines stand on either side. Outside stands another row of 
three spines of the same size. The rest of the actinal surface of the plate is covered with 
three or four more rows of spines, which decrease in size till they are uniform with those 
of the rest of the body. Within the furrow the apex of the plate bears three fine upcurved 
spines. 

Fisher issues several wamings about the diíficulty of identifying the species of this 
genus, even with material for comparison. None exists from the locality whence these 
examples come, and, since all are young, the apphcation of a specific name might, perhaps, 
lead only to subsequent confusion ; but I would suggest that they are near to the sub- 
antarctic form H. prcestam (Sladen). 


Henricia sp. 

OCCURRENCE : 

St. 105, Zanzibar area, 238-293 m., green mud ; 5 specimens. 

Remarks. —^The largest has E, 30 mm., r 4 mm.; the smaUest R 20 mm., r 3 mm. 
The rays are more pointed than those of the specimens described above, the abactinal 
plates larger relative to the papular pits, and the spinelets on the plates a little coarser. 
The marginal and adambulacral plates are similar to those of the specimens described 
above, but pores occur both between the marginais and between the infero-marginals 
and the actinal plates. 


Genus Dictyaster Alcock & Wood-Mason. 

Dictyaster sp. 

OcCURRENCE : 

St. 54, Arabian coast, 1046 m., green mud ; 1 specimen. 

Remarks. —^A single small specimen (R 19 mm., r 9 mm.) belongs perhaps to this 
genus. Compared with the description of D. xemphilm Alcock (1893), the arms are 
shorter and broader at the base. Further, the specimen has but a single furrow spine on 
aU the plates except the first, which has two, whüe in D. xenopMlus there are three on the 
proximal and two on the remaining plates. Both these differences may be due to the 
difference in size. 


Family Acanthasterid^. 

Genus Acanthaster Gervais. 

Acanthaster ? mauritiensis de Loriol. 

Acanthaster mauritiensis, de Loriol, 1885, p. 6, pl. xii, figs. 1-3. 

OCCURRENCE: 

St. 53, Arabian coast, 13-5 m., rock, sheUs, shingle and Lithothamnion ; 1 
specimen. 

Distribution.— Indian Ocean. 
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Description. — R 74 mm., r 35 mm., arms 14, madreporites 10. The abactinal 
surface of the disk is covered %\’ith short, bluntly pointed spines, 2 to 4 mm. in length, 
each with at least half the shaft covered by a granular investment. On the arms the 
spines, which are set on irregular ridges, are more robust, up to 5 mm. in length. There 
is a series of rather blimt marginal spines, 4 to 5 mm. in length. Above it there is a 
ridge whereon the spmes are irregular in size and distribution, though not in alignment. 
Below the marginal series there are three rows of spines, each 2 to 3 mm. long, with granules 
only about the base. The innermost of these three is the subambulacral series. There 
are four or five fmrow spines, the ümer two or three usually twice as long as the two 
outermost. 

CoLOUR. —^Actinal surface and tube feet, pale olive Ijuíf ; abactinal surface, pale 
purplish grey becoming purplish grey towards the tips of the arms; spines, nopal red, 
those of the actinal surface a little lighter. These colours are little changed in the 
preser\'ed spechnen. 

Remarks. —This example is too young for a specific name to be applied with certainty, 
though it is probably *1. mauritiensis. De Loriol had a number of specimens at his disposal, 
and mentions that araong the smaller ones, one of 150 mm. diameter had the longest 
spines 7 mm. long. while most measmed between 4 and 5 niin. These figures are a little 
larger than those of the present specimen, but the discrepanc}' does not seem gveat enough 
to be significant. A. planei (Linnasus) (including echinites), A. ellisii Gray and A. 
Solaris Gray have spines longer than those of A. niauritiensis, while A. hrevisj>inus Fisher 
has them shorter. 


Family Fterasterid.íE. 

Genus Pteraster Müller & Troschel. 

Pteraster obesas Clark. 

Pteraster obesus, H. L. Clark, 1908, p. 282. 

Occurrence : 

St. 157, Maldives, 229 m., coral rock ; 3 specimens. 

St. 177, Gulf of Aden, 274-366 ni., green mud and rock ; 1 specimen. 

Distributiox. — Sagami Ray, Japan, 140 m. ; Maldives, Gulf of Aden. 

Genus Retaster Perrier. 

Retas ter sp. 

OCCURRENCE : 

St. 27, Gulf of Aden, 37-91 m., sand and shells ; 1 specimen. 

Descriptiox. —R 15 mm., r 6 mm., R/r 2-5. The arms are round and taper gradually 
to a blunt upturned tip. 

The plates of the abactinal surface have a four-rayed base, a vertical column and, 
surmounting this, four radiatmg hyahne spines supporting a delicate transparent membrane 
traversed by opaque white muscle bands. These are regularly arranged ; four main 
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bands radiate from each column and there are often several subsidiary smaller ones as 
well. In each of the triangular areas, bounded by tbese bands, some haH-dozen pores 
occur. 

There are three adambulacral spines in a transverse series. The spines are hyaline, and 
are connected with each other and with the actino-lateral spine, which is four to five times 
as long, by a membrane extending almost to the tip of each spine. The actino-lateral 
spines are also joined by a longitudinal membrane, which, when lying flat, covers nearly 
the entire actinal surface of the animal. 

The mouth plates bear a furrow series of five membrane-invested spines, which 
decrease in size progressively from the first. Actinally each plate bears a tapering hyaline 
spine as long as, but stouter than, the actino-lateral spines. 

The specimen lies near Retaster insignis Sladen, a species weU known from the Eastern 
Axchipelago, but it is too small for definite identification. 

Grenus Hymenaster WyviUe Thompson. 

Hymenaster ahochi Koehler. 

Hymenaster alcocki, Koehler, 1909, p. 110, pl. i, figs. 7, 8, pl. iii, fig. 8. 

OCCURRENCE : 

St. 118, Zanzibar area, 1789 m., globigerina ooze ; 1 specimen. 

Distribution. —^Andaman Sea, 1175 m., 1 example ; Zanzibar. 

Remarks. —^The single specimen is small and in poor condition. 

Hymenaster sp. 

OcCURRENCE : 

St. 120, Zanzibar area, 2926 m., brown mud over grey globigerina ooze; 
2 specimens. 

Remarks. —The specimens are too smaU to be referred to their proper species. 


Order FORCIPULATA. 

Family Zoroasterid^. 

Genus Zoroaster WyviUe Thompson. 

Zoroaster, WyviUe Thompson, 1873, p. 154; H. L. Clark, 1920, p. 100 (distribution and key to known 
species); Fisher, 1919, p. 472 (key to Into-Pacific species). 

Members of this genus abound in the Indian Ocean, and five species have been 
described by Alcock (1893, p. 108 et seq.) and one by Koehler (1909, p. 108). The expedi- 
tion did not secure a large number of specimens, but those which were taken are in good 
condition. For the most part they closely agree with Alcock’s descriptions and caU for 
little comment. 
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Zaroaster alfredi Alcock. 


Zoroaster alfredi, Alcock, 1893, p. 102. 

OCCURRENCE : 

St. 81, Ras al Hadd, Arabia, 3351 m., grey clay ; 1 specimen. 

Distributiox. —Bay of Bengal, 2376-2522 m., giobigerina ooze ; Arabian Sea. 

Remarks. —^Alcock describes this species as ha^'ing the largest pedicellarife—“as 
large as grape stones ”. The largest pedicellarise of the present specimen, though of 
considerable size, are little over 2 mm. in length ; and a fmther difference lies in the 
presence of as many as five papidee between the upper series of plates, whereas the type 
has three. 

The colour of this specimen was not matched with colonr standards, but was noted 
as “ dirty white 


Zaroaster anxjulatus Alcock. 

Zoroaster angiãatus, Alcock, 1893, p. 105. 

OcCURRENCE : 

St. 159, Maldives, 914-1463 m. ; 2 specimens. 

Distribution. — Gulf of Manaar, 1074 m., green mud, Laccadive Sea, 1269 m., 
coarse coral shingle ; Maldives. 

Remarks. —The dimensions of both specimens are : R 165 mm., r 12 mm., R/r 13-75. 


Zoroaster sp. juv. 

OcCURRENCE : 

St. 168, Central part of the Arabian Sea, 2937-3182 m., rock ; 1 specimen. 
Remarks. —This, a foiir-rayed specimen, has the following dimensions : R 60 mm., 
r 6 mm.. R/r 10. 

Colour. —Actinal surface, salmon orange ; tube feet, dull indian purple ; abactinal 
surface, salmon orange \vith the disk and a broad irregular line down the arms, white. 


Geniis Cnemidaster Sladen. 

Cnemidaster squameus (Alcock). 

Zoroaster squameus, Alcock, 1893, p. 109. 

Cnemidaster squameus, Fisher, 1919, p. 481. 

OcCURRENCE : 

St. 185, Gulf of Aden, 2000 m., green mud ; 2 specimens. 
Distribution. —^Laccadive Sea, 1906 m., green mud ; Gulf of Aden. 
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Family Asteriid^. 

Genus Sclerasterias Perrier. 

A revision together \vith an accotmt of the distribiition of this genus is given by 
Fisher, 1928, p. 107. 

Sclerasterias tnazophorus (Alcock & Wood-Mason). (Text-fig. 12.) 

Asterias mazofhorns, Alcock & Wood-Mason, 1891, p. 436 ; Alcock, 1893, p. 115. 

Sclerasterias mazo^phorus, Fisher, 1928, p. 107. 

OCCURRENCE ; 

St. 35, Gulf of Aden, 457-549 m., green mud, sand and sbell; 1 specimen. 

St. 194, Gulf of Aden, 220 m. ; 18 specimens. 

Distribution. —Bay of Bengal; Gulf of Aden. 

Description. —The individuais are very uniform both in characters and size. The 
following description is taken from one of the best preserved specimens. R 50 mm., 
r 5 mm.. R/r 10, greatest breadth of arm 8 mm. The arms are constricted at the base, 
broadest about a quarter of the way down, and from this point they taper to a rounded 
tip. They are rather flat, the height of an arm lying on its actinal surface being some 
4 mm. 

The abactinal skeleton. —The carinal plates (Text-fig. 12a) extend down the ray as a 
regular series of cruciform ossicles, of which approximately two in every three bear a 
pointed upright spine, some 2 mm. long and encircled about the base by a wreath of 
pedicellarise. Between the carinals and the supero-marginals lie two ossicles (Text-fig. 
12b and c), of which one or the other bears a radially directed articulating process which 
is very occasionally found to bear a spine. The two outer series of plates, the marginais, 
(Text-fig. 12d and e) lie at a steep angle and form the sides of the ray. The plates are 
roughly cruciform, with one arm, the externai in the case of the supero-marginals and the 
internai in the case of the infero-marginals, longer than the others. Approximately every 
second supero-marginal plate bears a spine, similar to the spines of the carinals. Every 
infero-marginal plate bears two spines, the larger somewhat longer than the spines of the 
other plates and armed with pedicellarise only on its abactinal surface, the smaller situated 
outside and below the larger, about half the size and unarmed. A web of membrane, 
particularly conspicuous near the base, runs along the side of the ray and unites the infero- 
marginal spines. 

The papulcB lie in four rows, emerging in groups of four or five between the carinal, 
adradial, supero-marginal and infero-marginal plates, and singly between the infero- 
marginal and actinal plates. 

The furrow spines are fine, straight-sided, truncate at the tip and articulated by a 
broadened base. There are two spines to a plate, the bases overlap and the proximal 
stands outside the distai spine. 

Each mouth plate bears at the inner angle a round truncate incurved tooth, a trifle 
shorter but more robust than the adambulacral spines. Springing from near the base of 
this tooth is a shorter pointed spine, directed into the furrow. A large pedicellaria is 
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often associated with this spine. The abactinal surface of the plate bears a large round 
trimcate spine. about equal in length to an adambulacral spine but stouter. 

The abactinal membrane of the preserved specimens is of a reddish-brown cólour. 
The actinal s^face is white. 



Text-fig. 12 .—Sclerasterias mazophoms (Alcock & Woocl-Mason). (St. 194.) A, Carinal ossicle; 
B and C, Adradial ossicles ; D, Supero-marginal ossicle ; E, Infero-marginal ossicle. 


Affixities. —Tliree species, Coscinasterias (Distolasterias) euplecta (Fisher, 1906), 
from Hawaii, Distolasterias hypacantlia (Fisher, 1907) froin the Phihppines, and Eusto- 
lasterias stenactis (H. L. Clark, 1925) from Natal are mentioned by Fisher (1928, p. 107) 
as “ closely related and apparently sinaU species or forms of a wide-ranging species 
He suggests that all may ultimately prove to be races of S. mazophorus, if Alcock proves 
to be wrong in stating that spines occur on all the carinal and supero-marginal plates. 








418 


JOHN MÜRRAY EXPEDITION 


It is veiy unfortunate that, although I have had the opportunity to examine a specimen 
of mazophorus from the Indian Museum, I am not in a position to settle this point, as so 
many spines have obviously dropped off. A number of plates, however, lack any trace 
of a scar and give the impression that they have never borne a spine. Furthermore, the 
present specimens, which certainly do not bear spines on every carinal plate, agree closely 
with the example of mazophorus (not the type) from the Indian Museum. In fact the 
agreement is closer than the original description. This description seems to me to suggest 
that the infero-marginal spines bear a complete wreath of pedicellarise, which is not the 
case, and the skeleton of the specimen sent was not as Alcock described it. The adradial 
series is composed of two distinct plates, one of which bears an articulating process directed 
longitudinally, and the infero-marginal plates have a long articulating process passing 
upwards and inside the articulating process of the supero-marginal. The skeleton is in 
fact identical with the specimens which are figured here. 

It would seem therefore that the specimens collected by the expedition belong to the 
species Sclerasterias mazophorus (Alcock & Wood-Mason), and that, when it is possible to 
compare them with collections of Sclerasterias euplecta, S. euplecta hypacantha and 
S. euplecta stenactis, all will be found to be local races of a single widespread species, 
as is suggested by Fisher. 


Family Brisingid.®. 
Genus Odinia Perrier. 
The genus is distributed as follows : 


Ocean. 

Species. 

Reference. 

Number 

caught. 

Number 

of 

stations. 

Locality. 

1 

Depth. 

1 

Bottom. 

Atlantic . 

semicoronaía (Perrier) . 

Perrier, 1885 

2 

1 

Coast of África 

1056- 

Rock. 






(equatorial) 

1435 m. 




Mortensen, 1913 



Oíí Greenland 


,, 


americana (Verrill) 

Verrill, 1880, 1885 

1 

1 

Oíí Nova Scotia 

320 m. 

,, 


robusta (Perrier) . 

Perrier, 1885 

2 

2 

Coast of África 

882- 

Rock. 






(equatorial) 

1435 m. 




Koehler, 1895 


1 

Coast of France 

1750 m. 

.. 



„ 1909a 

1 

1 

Canary Is. 

2165 m. 

Globigerina ooze. 


elegans (Perrier) . .| 

Perrier, 1885 

15 

2 . 

Coast of África 

882- 

Rock. 






(equatorial) 

1435 m. 



pan dina Siaden . J 

Sladen, 1889 


1 

Faero channel 

800 m. 

,, 


antillensis A. H. Clark . 

Clark, 1934 

2 

1 

West Indies 

504- 

,. 







595 m. 


Pacific 

pacificus Fisher . . i 

Fisher, 1906 

2 

2 

Hawaiian Is. 

500- 

B r 0 k e n shells and 







950 m. 

gravei; fine grey 








sand and mud. 

Eastern 

penichra Fisher . 

Fisher, 1916, 1919 

1 

1 

Philippines 

200 m. 

Coarse grey sand. 

Archi- 

'ínagisíer Fisher . .: 

„ 1917, 1919 

1 

1 

yy 


« • 

pelago 1 








Indian 

clarki Koehler 

Koehler, 1909 

4 

1 

Maldives 

837 m. 



ausiini Koehler . 

i 


1 

1 

1 

1 1 

Ofí Ceylon 

733 m. 
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Odinia aiistini Koehler. 

Odinia austiniy Koehler, 1909, p. 124, pl. iv, fig. 7* ; pl. xiii, figs. 5, 6. 

ÜCCUEREXCE : 

St. 152, Maldives. 609-915 m., green sand ; 1 specimen. 

Distribution. —^Ce}don : Maldives. 

Remarks. —Koehler separates O, aiistini from O. clarki on the groiiiids that tlie former 
lacks fiirrow spines, actinal oral spines and pedicellariae on the mouth spines. The present 
specünen has a disk dianieter of 27 mm. and is larger than Koehler’s example of O. 
austini, It lacks fiUTOw and actinal oral spines, and therefore I have applied this name 
to it, but the spines on the border of the mouth plates are armed with pedicellarise and 
it is thiis to some extent intermediate between the two species. I feel, however, that 
more material is required before these two can be regarded as identical. 

CoLOUR. —Uniform coral red váth fiirrows and actinal rim of the disk lighter. In 
spirit the specimen is wliite. 


Genus Brisinga x4sbj0rnsen. 

In 1917 Fisher (see also Fisher, 1919, 1928) re\dsed the family Brisingidce, and many 
species pre\doiisly referred to the genus Brishiga were placed by him in newly erected 
genera. The distribution of the geViiis in the restricted sense is shown in the table below : 


Atlantic 


Pacific 


Ocean. 

Species. Reference. Xumber 

^ caught. 

Niimber 

of 

stations. 

Locality. 

Üepth. 

Bottom. 




1 




endacac^iemos Asbjprn- 
sen 


Many records. {Asbj0rnsen, 1856 ; Dujardin et Hupé, 1862 ; Sladen, 1889 ; Brun- 
chorst, 1891; Bell, 1892; Norman, 1893; Perrier, 1894; Apellõf, 1896; Nicols, 
1903 ; Koehler, 1909a ; Farran, 1913.) 


Eastern 

Archi- 

pelago 

Indian 


costata Verrill 


Verrill, 1885 



American coast 

1623- 
3693 m. 


hirsuta Perrier 


Perrier, 1894 

1 

1 

Ofí Norway 

2030 m. 


tenella Ludwig 


Ludwig, 1905 

10 

1 

Galapagos Is. 

2418 m. 

Globigerina ooze. 

'panamensis Ludwig 


>> 

28 

6 

Gulf of Pa na ma, 

1820- 

Green mud; sand; 






Gulf of Califórnia, 

2418 m. 

rocks; globigerina 






Galapagos Is. 


ooze. 



Clark, 1913 

6 

3 

Ofí Califórnia 

1586- 
1911 m. 


exilis Fisher 


Fisher, 1904 


1 

> j 

1133 m. 

Green mud; rocks. 

trachydisca Fisher 


„ 1916 

12 

6 

Philippines 

1100- : 

Green mud; sand; 







1400 m. ! 

coral. 

insularum Alcock 

k 

Alcock and Wood- 



Laccadive Sea 

1900 m. i 

Green mud and fora- 

Wood-Mason 


Mason, 1891 





minifera. 

bengaíensis Alcock 

k 

Ditto 

.. 


Bay of Bengal 

1000 m. 

Grey mud. 

Wood-Mason 
andamanica Alcock 

k 

>> 



Andaman Sea 

750 m. 

Green mud. 

Wood-Mason 
gunnii Alcock 

• 

Alcock, 1893 

j 


Konkan coast 

1020 m. 

Green sand. 


* In his text Koehler gives this figure as one of the illustrations of O. austini, but on the pia te it is 
labelled O. clarki, 

IV, 9. 


48 
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Brisinga tracJiydisca Fisher. 

Brisinga trachydisca, Fisher, 1916, p. 31 ; 1919, p. 510, pl. 145, pl. 149, fig. 5, pl. 152, figs. 1 a-c, pl. 156, 
figs. 1, la. 

OCCUBRENCE : 

St. 108, Zanzibar area, 786 m., grey mud ; 3 disks and arms. 

St. 115, „ „ 640-658 m.; 6 disks and arms. 

St. 124, „ „ 914 m. ; arms only. 

Distribution. —^Philippines, 1100-1400 m.; Zanzibar area. 

Remarks. —Of the nine disks, four have tbirteen and five fourteen arms. Fisher 
gives the number of arms as twelve or tbirteen. In other respects the specimens agree 
with Fisher’s description. 


Brisinga gunnii Alcock. 


Brisinga gunnii, Alcock, 1893, p. 120. 

OCCURRENCE : 

St. 34, Gulf of Aden, 1022 m., green mud ; arms only. 

Distribution. —Konkan coast, índia, 1020 m.; Gulf of Aden. 

Remarks. —The arms are similar to those taken in the neighbourhood of Zanzibar, 
but the costse are fewer (about thirty) and they tend to form “ hoops ” at the side of 
the ray. Both these features are characteristic of B. gunnii which is closely related 
to B. trachydisca. 


Genus Freyellaster Fisher. 

Freydlaster spatulifer Fisher. 

Freyellaster spatulifer, Fisher, 1916, p. 34; 1918, p. 104; 1919, p. 538, pl. 144, fig. 1, pl. 154, fig. 3, 
pl. 155, figs. 1, la-h. 

OcCURRENCE : 

St. 118, Zanzibar area, 1789 m., globigerina ooze ; 2 specimens. 

Distribution. —Celebes ; Zanzibar area. 
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RELATIONSHIPS OF THE FAUNA OF THE 
WESTERN INDIAN OCEAN 

A chart showing the track of H.E.M.S. ’■ Mabahiss ” is given at the end of Vol. I 
Xo. 1, and tbe stations where Asteroids were taken are listed below. Investigations in 
the Bay of Bengal and the Arabian Sea have been carried out in past years by the R.I.M.S. 
■■ Investigator H.M.S. " Sealark ” had dredged arouiid the Maldives and Seychelles, 
and the passage of the “ Yaldivia ” took her to Zanzibar and thence north along the 
African coast; unfortunately the report on the ■' Sealark ” collections is too unsoiind to 
be considered, and that of the Yaldi\'ia ” has, at the time of writing, extended only to 
the family PorceUanasteridcB. 

This discussion, therefore, is based on the present report and the reports on the 
'■ Investigator ” material by Alcock (1893) and Koelder (1909). Koehler’s list, emended 
by the removal of two new and one pre^dously described species of Nymphaster, coiitains 
thirty-six species, of which twent 3 '-eight are new. Alcock’s list, emended by Koehler and 
fnrther altered by the removal of Dytaster amcantlms Alcock & Wood-Mason, has 
forty-eight species, of which forty are new. The deep-water species obtained by the 
John Murray Expedition number forty, of which thirteen species and two sub-species 
are new, ten are due to Alcock or Koehler, and fifteen are due to other authors and are, 
therefore, new to the region. The total number of species known to occur in the ^Yestern 
Indian Ocean is thus one hundred and fourteen. AYith our present knowledge it is possible 
to compare not only the faunas of the different areas within the region of the Indian Ocean 
with each other. but also the fauna as a whole with that of the regions which adjoin. To 
the South, the region around the Cape of Good Hope has been thoroughly worked by the 
vessels of the Union of South África Fisheries and Marine Biological Surv^ey, whose catches 
have been reported on b}' H. L. Clark (1923, 1925) and Mortensen (1933). The Antarctic 
Asteroidea are known from the researches of the “ Scotia ” and the “ National Expedition 
Antarctique Française ”. The Eastern Arcliipelago is a region whose starfish fauna has 
received more attention than that of most; the “ Albatross ” and “ Siboga ” have made 
large collections, and many of the earlier expeditions brought home material from this 
part of the world. Fnrther east the Pacific fauna is little known until the American coast, 
where the “ Albatross ” has done much collecting, is reached, and the only substantial 
contribution to our knowledge of the Asteroids of the ]\Iid-Pacific is derived from the 
visit of the " Albatross ” to the Hawaiian Islands in 1903. 

In order that comparison may be made the region covered by the Investigator ” 
and the “ Mabahiss ” is here dhdded into seven areas. To the first three arbitrary 
boundaries have been assigned : 


i. Bay of Bengal: 

In this area I have included the region to the East of the Andaman and 
Nicobar Islands that has been termed the Andaman Sea. This area is boimded 
by the parallel of 5° N. 
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ii. Arabian Sea : 

This area, in which I include the Gulf of Oman, is separated from tlie Gulf of 
Aden area by a line joining Cape Gardafui and Ras Fartak, and is bounded to the 
South by a line between Cape Gardafui and the south-west corner of the Gulf of 
Manaar area (Stas. 43, 45, 53, 59, 70, 72). 


iii. Gulf of Manaar: 

The boundaries of this small intermediate area are the parallels 5° N. and 
10° N. and the meridians 78° E. and 80° E. 

The limits of the next three areas are defined only by the positions in which 
“ Mabahiss ” worked successful biological stations. 


iv. Maldive Archipelago: 

Stations were located only between the atolls and within an area extending a 
few miles on either side (Stas. 143, 145, 146, 152, 153, 157, 159). 


V. Zanzibar area: 

AU successful biological stations were within a radius of twenty miles from 
the Island (Stas. 104 to 110, 115, 116, 118, 120, 122, 123, 124). 


vi. African coast: 

This area has but a single station (171) on the south-west slope of the 
Carlsberg ridge. 


vii. Gulf of Aden : 

This area is separated from the Red Sea by the Straits of Bab-el-Mandeb 
and from the Arabian Sea by a line joining Cape Gardafui and Ras Fartak (Stas. 
22, 24, 26, 27, 34; 35, 184, 185, 194). 


For each area I have given below a list of the known species. “ Investigator ” 
records have been taken from Koehler’s paper (1909, pp. 129-137), in which he gives 
both an account of the species described or recorded by him and a revised list of those 
recorded by Alcock. Accompanying each species I give the following data : 

(i) Other areas or regions from which it is recorded. When the record is not due to 
the author of the species, the recorder’s name or an abbreviation is given in brackets. 
The following abbreviations are used: A. = Alcock, A. & W.M. = Alcock and Wood- 
Mason, J.M. = John Murray Expedition, K. = Koehler. 
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(ii) Closely related species, and — 

(iii) The distribution of these closely related species. 

Two species have not been considered to be closely related unless the author of one 
of the species has definitely mentioned such a relationship. The appareiit affinities of a 
fauna assessed by this means must be regarded wdth caution, for the deterniination of 
what constitutes dose relationship is open to great personal variation : Fisher, for instance, 
considers two species to be related more readily than either Alcock or Koehler, and as a 
result there is, perhaps, in the following lists an undue emphasis on relationship with 
species occurring in the Eastern Archipelago. 


Bay of Bengal: 

“ Mabahiss ” did not dsit this area and all the records are from the reports of Alcock 
and Koehler. Most of the specimens listed by the latter occurred east of longitude 90°. 
Alcock does not give exact positions, but records his specimens either from the “ Bay of 
Bengal ” or the " Andaman Sea ”. Most of the species occurring in depths of less than 
2000 metres are from the latter area ; whereas, with but few exceptions, those from 
depths greater than 2000 metres are from the former. 


0-500 metres. 0-273 fathoms. 


Species. 

Other localities. 

1 

Kelatcd species. 

Localities. 

Dipsacaster penta^onalis A. 




Calliaster mammillifer A. 


. . 


Fromia andamanensis K. 




Palmipes pelhicidus A. (= ? yg. 



. . 

ludovícus K.) 

Dictyaster xenophilus A. & W.M. 




Persephonaster ccelochiles A. 


P, ciiryactis F. 

Eastern Archipelago. 

Medíaster Jlorifer (A.) 


P. misakiensis Goto 
? Rosaster cassidatus sp. n. 

Japan. 

Maldives. 

ÍÃthosoma pentaphylla (A.) 


L. actinometra F. 

Eastern Archipelago. 

Anthenoidcs sarissa (A.) . 


A. cristatiis (Sladen) 

33 33 

Zoroastcr carinatiis A. 


Z. c. phiíippensis F. 

Gulf of Aden (J.M.). 
Eastern Archipelago. 

Ceramaster arcxiatus (Sladeii) 

Japau 

Z. adami K. . 

Arabian Sea. 

Milteliphaster ivood-masoni A. . 

Maldives (J.M.) 



Dipsacaster sladeni A. 

Cape of Good Hope 


.. 

Paranepanthia bracMata (K.) . 

(H. L. Clark) 
Arabian Sea (J.M.), 

P.joiihini (K.) 

Eastern Archipelago. 

Sclerasterías mazophorus (A. & 

Gulf of Aden (J.M.) 

jí >> 

S. euplecta (F.) . .' 

Hawaii. 

W.M.) 


S. liypacantha (F.) . 
íS. stenactis (H. L. Clark) . 

Eastern Archipelago. 
Natal. 
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500-1000 metres. 273-546 fathoms. 


S pedes. 

Other localities. 

! 

1 Related species. 

Localities. 

Zoroaster gilesii A. 




Nymphaster nora A. 


N. moebii (Studer) . 

Eastern Archipelago. 

Henricia mutans (K.) 


H, prcestans (Sladen) 

Southern Ocean. 

Brisinga andamanica A. & W.M. 


B. trachydisca F. . 

Eastern Archipelago. 

Astropecten griegi K. 

Arabian Sea, 

B. insularum A. & W.M.. 

Arabian Sea. 

Pseudarchaster mozaicus A. & 

Maldives (J.M.) 
Arabian Sea (K.), 

P. jordani F. . 

Hawaii, 

W.M. 

Brisinga gradlis K. 

Gulf of Manaar (K.), 
Zanzibar (J.M.) 

1000-2000 metres. 54 

1:6-1093 fathoms. 

Eastern Archipelago, 
Gulf of Manaar (K), 
Arabian Sea (K.). 

B. hengalensis A. & W.M. 


B, insularum A. & W.M. . 

Arabian Sea. 

Zoroaster adami K. 

.. 

Z. carinatus A. 

Bay of Bengal. 

Eugoniaster investigatoris (A.) . 

.. 

E, dbderleini (K.) . 

Arabian Sea. 

Pentagonaster mortenseni K. 


E. ephemeralis sp. n. 
Ceramaster arcticus Verrill 

Zanzibar. 

Bering Sea. 

Psilaster agassizii (K.) 

.. 

P. gotoi F. . . . 

Eastern Archipelago. 

Nymphaster moebii (Studer) 

Eastern Archipelago 

N. euryplax F. 

Eastern Archipelago. 

Sidonaster batheri K. 

all areas (see p. 374) 
Arabian Sea, 

S, vaneyi F. . 

>> >> 

H. alcochi K. . 

Gulf of Manaar 
Zanzibar (J.M.) 

Arabian Sea (K.). 

Cheiraster snyderi F. 

Hawaii 




2000-3000 metres. 1093-1640 fathoms. 


Freyella indica K. . 
Porcellanaster caulifer Sladen 


Zoroaster alfredi A. . 

Z. harathri A. 

Benthopecten huddlestonii (A.) 


Eastern Archipelago, 
Arabian Sea (K.), 
Gulf of Manaar (K.), 
Cape of Good Hope 
(H. L. Clark) 
Arabian Sea (J.M.) 


Z. ophiactis F. 

Z. microporus F. 
R. moluccanus F. 


Eastern Archipelago. 
>> >> 

>í >y 


3000-4000 metres. 1640-2187 fathoms. 


Caulaster dubius K. 



Paragonaster tenuiradiis A. 
Styracaster clavipes A. & W.M. 
Ilymenaster nobilis Wyville 

S. Australia 

H. rhodopeplus F. . 

Thompson 


H. koehleri F. 

Ilyphalaster tara A. & W.M. 

African coast (J.M.) 



Eastern Archipelago. 
North Pacific. 
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3000—4000 metres. 1640—2187 fathoms— cont. 


Species. Other localities. Related species. Localities. 


Styracaster caroli Ludwig . Zanzibar 

S, armatus Sladen . . . Eastern Archipelago 

Pararchaster semisquamatus 

Sladen Japan 

Dytaster exilis Sladen . . Pacific coast of 

South America 

Persephonaster gracilis (Sladen) Japan, 

Arabian Sea (J.M.), 
African coast (J.M.), 
Zanzibar (J.M.) 

Marsipaster hirsutus Sladen . South Pacific 
Freyella hentJiophila Sladen . ,, ,, 

F. tuberculata Sladen . . Equatorial Atlantic 


There are forty-nine species in the above list and of these no less than eleven are 
peculiar to the area, being as yet unknown from any other region, and, furthermore, 
they have no known dose relative : the geniis Dictyaster, with two species, one of them 
littoral, is confined to the area, and the genus Milteliphaster, with one species, is known 
besides only from the Maldives. Fifteen other species are also unknown outside the area 
but four of these have near relatives in other areas of the Indian Ocean, while the rcmaining 
eleven have near relatives in other oceans : of these latter no less than nine oceur in the 
Eastern Archipelago, and one extends as far north as Japan and another is found in the 
Bering Sea, while one oceurs in the Southern Ocean. 

Of the rcmaining twenty-three species five are Imown from other areas of the Indian 
Ocean and have dose relatives either in the Indian Ocean itself (one species) or in other 
oceans (five species), and a further five are wdthout any dose relative. Finally, thirteen 
species are known to oceur in other oceans. Of these latter three are found in the Eastern 
Archipelago (one oceurring also at the Cape of Good Hope), three are from as far north 
in the Pacific as Japan, one is from Hawaii, three from the South Pacific, one from South 
Austraha, one from the Cape of Good Hope and one from the Equatorial region of the 
Atlantic Ocean. It is interesting to note that no less than eight of these thirteen species 
have been recorded only from the greatest depths of the Bay of Bengal. 

The Arabian Sea: 

The stations worked by '' Mabahiss ” extend up the coast of Arabia to the Gulf of 
Oman. The Investigator ” also dredged in the Gulf of Oman, but her main collections 
are from farther south in the Laceadive Sea. 

The Mabahiss collections are small, as the east coast of Arabia is barren over 
large areas. The slopes are steep and rocky and a large patch south of Eas el Hadd 
smelt strongly of sulphuretted hydrogen. The foliowing species wcre taken : 

0-100 metres. 0-54 fathoms. 

Astropecten monacanthus Sladen, Stellaster equestrís (Retzius), Stellasteropsis coluhrinns sp. n., 
tuberculiferus sp. n., Oreaster hiulcus Müller and Troschel, Nardoa faouzii sp. n., Paranepanthia 
brachiata (Koehler), Acanthaster ynauntiensis de Loriol. 
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2000-3000 metres. 1093-1640 fathoms. 


Species. 

Other localities. 

Kelated species. 

Localities. 

Pseudarchaster diversigranulatus 

Gulfof Aden 

P. mozaicus A. & W.M. . 

Arabian Sea (K.), 

sp. n. 



Bay of Bengal, 
Gulf of Manaar (K.), 




Zanzibar (J.M.). 


3000-4000 metres. 1640-2187 fathoms. 


Zoroaster alfredi A. 

Bay of Bengal 

Z. ophiactis F. 

Persephonaster gracilis (Sladen) 

Japan, 

.. 


Bay of Bengal (A.), 
African coast (J.M.), 



Zanzibar (J.M.) 



Eastern Archipelago. 


The foliowing species were collected by the Investigator ’’: 


Astroceramus fisheri K. 
Astropecten griegi K. 

Mediaster ornatus F. 


Pseudarchaster mozaicus A. & 

W. M. 


500-1000 metres. 273-546 fathoms. 


Bay of Beiigal, 
Maldives (J.M.) 
Hawaii, 

Eastern Archipelago, 
Maldives (J.M.) 
Bay of Bengal, 
Gulf of Mauaar (K.), 
Zanzibar (J.M.). 


P. jordani F. 


Hawaii, 

Eastern Archipelago, 
Gulf of Manaar (K.). 


1000-2000 metres. 546-1093 fathoms. 


Johannaster superbus K. . 
Circeaster marcelli K. 

C. magdalence K. . 

Mediaster roseus (A.) 
Pentagonaster cuenoti K. . 
Brisinga insularum A. & W.M. 
Sidonaster hatheri K. 

S. vaneyi K. . 

Pectinaster hispidus (A. à W.M.)* 


Gulf of Manaar 


Bay of Bengal, 
Gulf of Manaar 
Eastern 

Archipelago (F.) 
Gulf of Manaar (K.) 


Pectinaster mimicus (Sladeii) 


. Eastern Archipelago 


B, andanianica A. & W.M. 
S. vamyi K. 

S. batheri K. . 

P. mimicus (Sladen) 

P. Jilholi Perrier 
P. hispidus (A. & W.M.) . 


Pseudarchaster mozaicus A. & 

W. M. 

P. jordani F. , 

Cncmidaster squameus (A.) 
Brisinga gunnii A. 

Pontaster pilosus A. 
Persephonaster rhodopeplus A. & 

W.M. 

Zoroaster angulatus A. 


Bay of Bengal, 
Gulf of Manaar (K.), 
Zanzibar (J.M.) 
Hawaii, 

Eastern Archipelago, 
Gulf of Manaar (K.) 
Gulf of Aden (J.M.) 
Gulf of Aden (J.M.) 
Gulf of Manaar 
>> 


Maldives (J.M.) 


P. jilholi Perrier 
P. jordani F. . 


P. mozaicus A. & W.M. . 


C. wyvilli F. . 

P. trachydisca F. 


Bay of Bengal. 
See below. 

See above. 

Eastern Archipelago. 
Atlantic. 
Arabian Sea, 
Gulf of Manaar (K.). 
Atlantic. 

See below. 


See above. 


Eastern Archipelago. 
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2000-3000 metres. 1093-1640 fathoms. 


Species. 


Other localities. Kelated species. 


Localities. 


Tkoracaster alberti K. . . 

Zoroaster planus A. . . 

Pontaster cribrellion A. ... 

Bmtkopecten víolaccus (A.) 

Pentagonaster pulvinus Sladeii 

Eugoniaster dôderleini (K.) 

Nymphaster moebii (Studer) . Eastern Archipelago 

(aU areas, see p. 374) 

Cne)nídasíer zea (A.) . . Gulf of Manaar 

Porcellanaster catiUfer Sladeii . Eastern xVrchipelago 

Bay of Bcngal (K.), 
Gulf of Manaar (K.), 
Caj^e of Good Hope 
(H. L. Clark) 


P. siihtubewiãatiis Sladeii 
B, styracius F. 

B. polyctenms F. 

P. mirabilis Perrier 
P. niisahiensis Goto 
E, investigatoris (A.) 

P. epke me ralis sp. n. 
íY. curyplax F. 

C. wyvílli F. . 


South Pacific. 
Eastern Archipelago. 

5 3 5 5 

x4tlantic. 

Japan. 

Bay of Bengal. 
Zanzibar. 

Eastern Archipelago. 


Disregarding the records from deptbs of less than 100 m., tliere are tliirty-two species 
in the list. Twelve are coiifiiied to the area ; two geiiera, Johannasler with one species 
and Circeaster with two, are iiot known from elsewhere. 

Twenty species occiir oiitside the Arabian Sea or have dose relatives in otlier areas, 
and of sixteen of thesc, 50% of the total number of specieS, the distribution extends to, 
or relatives are found in, the Eastern Ai’chipelago. 

Of the species occiirring in other areas of the Tndian Ocean it is noteworthy that only 
seven, all widely distributed fornis, have been recorded from the Bay of Bengal, while 
two others have a dose relative in that area ; five species extend only to the Gulf of 
Manaar and three to the Gulf of Aden. 

Three species have Atlantic relatives, but all have relatives in the Eastern Archipelago 
as well. One species has a South Pacific relative. 

The characteristics of the fauna of the Arabian Sea and the Bay of Bengal may be 
summarized together ; 

(i) In both between a quarter and a third of the total number of species have not 
been found outside the area and are not closdy related to any other known form. On 
the other hand, with few exceptions, these species belong to genera well known and 
widely distributed in other parts of the Indo-Pacific region. 

(ii) The fauna of both shows a dose affinity with that of the Eastern Archipelago. 

(iii) The affinity of the two with this area is apparently closer than their affinity with 
each other. 

(iv) In both a small number of species, nearly all occurring at the greatest depths, 
are known also from, or have relatives in, the South Pacific, the Southern or the Atlantic 
Ocean. 
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Gulf of Manaar: 

OfE the West coast of Ceylon there is a deep gulley, lined with blue clay—an unusual 
bottom deposit in the Indian Ocean. The “ Investigator ” has dredged a remarkable 
collection of species from this area, and it is, therefore, now treated separately : 


500-1000 metres. 273-546 fathoms. 


Species. 

Other localities. 

Related species. 

Localities. 

Lydiaster johannce K. 
Benthopecten irtdicus (K.) 
Cheiraster inops F. 

Hawaii, 




Eastern Archipelago 



Evoplosoma augusti K. . 

.. 

E. forcipifera F, 

Hawaii. 

Odinia austini K. . 

Maldives (J.M.) 

0. clarki K. . 

Maldives. 

P. mozaicus A. & W.M. . 

Arabian Sea, 

Bay of Bengal, 
Zanzibar (J.M.) 

P. jordani F. . 

See below. 


1000-2000 metres. 546-1093 fatboms. 


Zoroaster anguíatus A. 

Arabian Sea, 
Maldives (J.M.) 



Pontaster pilosus A. 

Arabian Sea 

,, 

.. 

Pentagonaster cuenoti K. . 

Arabian Sea 


.. 

Persephonaster rhodopeplus A. & 


.. 


W.M. 

Pectinaster hispidus (A. & W.M.) 

>> >> 

P. mimicus (Sladen) 

Eastern Archipelago. 



P^JilhoWPemeT 

Atlantic. 

Sidonaster batheri K. 


S. vaneyi K. . 

Arabian Sea. 


Bay of Bengal 

Eastern Archipelago 




(F.). 

Pseudarchaster jordani F. 

Hawaii, 

P. mozaicus A. & W.M. . 

See above. 


Eastern Archipelago, 




Arabian Sea (K.) 



Nymphaster mmhii (Studer) 

Eastern Archipelago 
(all areas, see p. 374) 

N. euryplax F. 

Eastern Archipelago. 

Cnemidaster zea (A.) 

Arabian Sea 

C. wyvilli F. . 

>} ií 

Hymenaster pentagonalis F. 

Hawaii 

. . 

Brisinga panopla F. 

>> 

B, parallela K. 

Gulf of Manaar. 

B, parallela K. . . . 


B. panopla F. 

Hawaii. 

Persephonaster croceus A.&W.M. 

.. 

P. monostcBchus F. . 

Eastern Archipelago. 

Pentagonaster annandalei K. 


P. micropelta F. 

Hawaii. 


2000-3000 metres. 1093-1640 fathoms. 


Porcellanaster caulifer Sladen . 

Eastern Archipelago, 
Arabian Sea (K.), 
Bay of Bengal (K.), 
Cape of Good Hope 




(H. L. Clark) 




Of the twenty-one species in this Hst, there are only two which neither occur nor 
have a relativo elsewhere. One is the only known member of its genus {Lydiaster). 
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Four of the seven species common to the Bay of Bengal and the Arabian Sea are 
recorded in this area. Five species occur both here and in the Arabian Sea, but tliere are 
no species whose known distribution embraces tbis area and the Bay of Bengal only. 

The main interest lies in the dose affinity with the Hawaiian Islands. Hymenaster 
peiitagonalis and Brisinga panoph are known only from these islands and the area under 
discussion ; Cheiraster inops and Pseudarchaster jordani ha ve a similar distribution but 
have been foimd in the Eastern Archipelago as well. Three species {Brisinga parallela, 
Evoplosoma augusti and Pentagomster annandalei) are closely related to Hawaiian species. 
and Pseudarchaster mozaicum is very dose to P. jordani, also from Hawaii. 


The Maldive Archipelago: 

This area was dsited in 1906 by the Percy Sladen Trnst Expedition, but many of the 
starfish collected have been inaccurately named, and the following hst includes only those 
taken by “ Mabahiss ” : 



O-õO metres. 0-27 fathoms. 


Species. 

Other localities. 

Related species. 

Localities. 

Astropecten polyacanthus ^lüller 

Widely distributed 



& Troschel 

Dipsacaster farqiiharsoni sp. n. . 

50-Õ00 metres. 27-273 fathoms. 


Astroceramus cadessus sp. n. 




Nareis sia mohamedi sp. n. 

Gulf of Adeii 



Astropecten griegi K. 

Bay of Bengal, 


. . 

Milteliphaster v:ood~masoni A. . 

Arabian Sea 

Bay of Bengal 



Ophidiaster purpureus Perrier . 

Widely distributed 



Rosaster cassidatus sp. n. 


? Mediaster florifer (A.) . 

j Bay of Bengal. 

Astropecten pusülulus F. 

Hawaii 

A. eremicus F. 

Eastern Archipelago. 

Paragonaster ctenipes brevi- 

Zanzibar 

P. ctenipes Sladen . 

>> >> 

radiatus subsp. n. 

Pteraster obesus H. L. Clark 

Japan, 

P. obesus rnyonotus F. 

1 

Nymphaster mcebii (Studer) 

Gulf of Aden (J.M.) 

õOO-lOOO metres. 273-546 fathoms. 

Eastern Archipelago N, euryplax F. 

Eastern Archipelago. 

Odinia austini K. . 

(all areas, see p. 374) 
Gulf of Manaar 

O. clarki K. . 

Maldives. 

Mediaster ornatus F. 

1000-2000 metres. 546-1094 fathoms. 

Hawaii, 


Zoroaster angulatus A. 

Eastern Archipelago, 
Arabian Sea (K.) 
Gulf of Manaar, 

1 


Arabian Sea 




Other localities or relatives are unknown for only two species. The reniaining 
thirteen show that the area has dose aífinities with those lying to the north and east of it. 

















430 


JOHN MURRAY EXPEDITION 


Zanzibar area: 

Dredging in the deep water round Zanzibar had previously been done only by the 
Valdivia The report on the starfish collected by this vessel has, at the time of 
writing, only covered the family Porcellanastendce. In it there are two records : 

“ Styracaster caroli Ludwig, 2959 metres, recorded also from the Bay of Bengal by Koehler/’ 

“ Pcctinidiscus annoe Ludwig, 400-463 metres, related to P. sihogce Dõderlein from the Eastern 
Archipelago.” 


The following species were collected by Mabahiss ’’ : 

50-500 metres. 27-273 fathoms. 


Species. 

Other localities. 

Related species. 

Localities. 

Mabahissaster zengi gen. et sp. n. 




Mediaster murrayi sp. n. . 




Lithosoma ochlerotatus sp. n. 


L. actinometra F. . 

Eastern Archipelago. 

Pectinidiscus annoe Ludwig 


L. penichra F. 

L. pentaphylla (A.) . 

P. sibogoe Dõderlein 

Bay of Bengal. 

1 Eastern Archipelago. 

Persephonaster sewelli sp. n. 


P. habrogenys F. . 

i )) 

Paragonaster stenostichus F. 

j 

Eastern Archipelago 

P. cediplax F. 


P. ctenipes breviradiatus subsp. n. 

Maldives 

P. ctenipes Sladen . 

Eastern Archipelago. 

Nympfiaster moebii (Studer) 

Eastern Archipelago 

N, euryplax F. 

j J3 3 J 

Anthmoides marleyi Mortensen 

(all areas, see p. 374) 
Natal 

A. piercei Perrier . 

Atlantic. 

Eugoniaster ephemeralis sp. n. . 

500-1000 metres. 2 

173-546 fathoms. 

E. investigatoris (A.) 

Bay of Bengal. 

PseudarcJiaster mozaicus A. & 

Bay of Bengal, 

E, dòderleini (K.) 

P. jordani F. . 

Arabian Sea. 
Hawaii, 

W.M. 

Brisinga trachydisca F. . 

Arabian Sea (K.), 
Gulf of Manaar (K.) 

Eastern Archipelago 

P. diversigranulatus . | 

B. gunnii k, . .1 

Eastern Archipelago, 
Arabian Sea (K.), 
Gulf of Manaar (K.). 
Gulf of Aden. 
Arabian Sea. 

Persephonaster cingulatus F. 

1000-2000 metres. 546-1092 fathoms. 

1 Hawaii, * P. roulei K. . 

Unknown. 

llymenastcr alcocki K. 

Gulf of Aden (J.M.) 
Bay of Bengal 



Freyellaster spatulifcr F. . 

Eastern Archipelago 


_ 


2000—3000 metres. 1092—1640 fathoms. 
P. gracilis (Sladen) . . . Japan, 

Bay of Bengal (A.), 

Arabian Sea (J.M.), 

Africaii coast (J.M.) 


Two of the seventeen species in this list, one the type of a new genus, are not known 
either to occur in or to have a relative in any other area. One species has a relative in 
the Atlantic. 
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AU the remaining fomteen species extend to or liave relatives in otlier areas of tlie 
Indo-Pacific region, and as in tlie case of tlie Bay of Bengal and the Arabian Sea, the 
affinity with areas Ipng to the eastward is closer than that ^nth areas nearer at hand. 

The pronounced Indo-Paciíic character of the fauna is interesting since Zanzibar 
lies near the boundary of the zoo-geographical region. Thus the fauna at the Cape of 
Good Hope is quite different. and Clark (1923,1925, see also Mortensen, 1933) records that 
out of thirty-nine species of Asteroid li^’ing below the littoral zone, twenty-three are 
endemic, and only three are Indo-Pacific forms. The boundary lies near 20° S. for. in 
Clark's words : " There are then only ten species (of Echinoderm) coinmon to the South 
African coast and that of the ilozambique region. On the other hand of the fifty-nine 
.species occurring at ^lozambique fifty occur at Zanzibar or further northward and five 
others are known from some other part of the Indo-Pacific region.” 

African coast: 

A single station, 171, lies in an enclosed basin on the south-west slope of the Carlsberg 
ridge at a depth of 3872 in. The following species were taken : 


Species. 


Other localities. Related species. 


Localities. 


Erernicaster tmebrarius F. . Xorth Pacific, 

American Coast 

Ilyphalaster tara A. W.M. . Bay of Bengal 

II, gUjanteus sp. n. . . . .. H. parfaiti Perrier . . Atlantic. 

H, moseri Ludwig . . Eastern Archipelago. 

Persephonaster gracilis (Sladen) Eastern Archipelago, 

Bay of Bengal (A.), 

Arabian Sea (J. M.) 

Zanzibar (J. M.) 


Gulf of Aden: 

The foUowing species were collected by “ Mabahiss ” : 

0-50 metres. 0-27 fathoms. 

Astropecten polyacanilms ]\Iüller k Troschel, Luidia avicularia Fisher, Stellasteropsis colubrinus 
sp. n., Narcissia mohamedi sp. n. 


50-500 metres. 27-273 fathoms. 


Species. 

Other localities. 

Related species. 

Localities. 

Anthenoides crisiatus (Sladen) , 

Eastern Archipelago 

A, sarissa (A.) 

Bay of Bengal. 

Paranepanthia brachiata (K.) 

Arabian Sea (J.M.) 
Bay of Bengal 

P, joubini (K.) 

Eastern Archipelago. 

Pteraster obesus Clark 

Eastern Archipelago, ' 
Maldives (J.M.) 

P, obesus myonotus F. 

>> >> 

Sclerasterias mazophorus (A.) 

Bay of Bengal 

S, euplecta (F.) 

8, hypacantha (F.) . 

S, stmactis (H. L. Clark) 

Hawaii. 

Eastern Archipelago. 
Natal. 
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1000-2000 metres. 546-1093 fathoms. 


Species. 

Other localities. 

Related species. 

Localities. 

Persephonaster cingulatiis (F.) . 

Hawaii, 

Zanzibar (J.M.) 

P. roulei (K.) . . ' 

Unknown. 

Pectinaster agassizii (Ludwig) 

Gulf of Panama 

P. mimicus (Sladen) 

Eastern Archipelago. 

Pseudarchaster diversigranulatus, 
sp. n. 

Arabian Sea 

P. mozaicus A. & W.M. . 

Bay of Bengal, 
Arabian Sea (K.), 
Gulf of Manaar (K.), 
Zanzibar (J.M.). 

Pectinaster agassizU granuliferus 
subsp. n. 


P. agassizii (Ludwig) 

Gulf of Panama. 

BentJiopecten heteracanthus sp. n. 


B. violaceus (A.) 

Arabian Sea. 

Nymphaster mcebíi (Studer) 

Eastern Archipelago 
(all areas, see p. 374) 

N. euryplax F. 

Eastern Archipelago. 

Cnemidaster squameus (A.) 

Arabian Sea 

O. wyvilli F. . 

i) fí 

Brisinga giinnii (A.) 

i) i) 

B. trachydisca F. 

}> >) 


Eight of the twelve species in this list are known from, or ha ve dose relatives in, the 
Eastern Archipelago. Of the remainder one is known from Hawaii and another from 
the Pacific coast of America. The fauna also shows aífinities with those of most of 
the neighbouring areas. 

It is thus evident that the north-western region of the Indian Ocean is a part of a 
vast zoo-geographical area that extends far to the eastwards in tropical and sub-tropical 
waters; but a study of the various areas into which I ha ve subdivided this region 
indicates that the fauna of some of these areas has a closer affinity with that of the Eastern 
Archipelago than with that of the others; but until all the species ha ve been examined 
by one person this suggestion cannot be confirmed. 
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DESCEIPTION OF PLATE L 

YiG, 1.— Difsacaster farquharsoni. Actinal surface. X 
Fig. 2. —Narcissia mohamedi. Actinal surface. X f. 
Fig. 3.^ —Hyphalaster giganteus. Actinal surface. X 
Fig. 4. —Dijpsacaster farquharsoni. Abactinal surface. 
Fig. 5. —Persejghonaster sewelli. Actinal surface. X 
Fig. 6. —Persephonaster seivelli. Abactinal surface. 

Fig. 7. —Hyphalaster giganteus, Abactinal surface. 

Fig. 8 . —Nardoa faouzii. Abactinal surface. X 1. 

Fig. 9. —Nardoa faouzii. Actinal surface. X 
Fig. 10. —Narcissia mohamedi. Abactinal surface. X 1. 
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JOHN MUEKAY EXPEDITIOX, 1933-34 


Brit. Mus, (Sat, Hist,), 


Keports, Vol. IY, Xo. 9. 


PLATE I. 



{Aiilard ér Impr. 


DESCRIPTION OF PLATE II. 

Fig. 1. —Pseudarchaster mozaicus. St. 122. Actinal surface. X f. 
Fig. 2. —Eugoniaster ephemeralis. Abactinal surface. X f. 

Fig. 3. —Astroceramus cadessus, Actinal surface. X |. 

Fig. 4. —Eugoniaster ephemeralis. Actinal surface. X f. 

Fig, 5, —Astroceramus cadessus. Abactinal surface. x 1. 

Fig. 6 . —Paragonaster ctenipes breviradiata. Abactinal surface. X 1. 
Fig. 7. —Litkosoma ocklerotatus. Abactinal surface. x 1. 

Fig. 8. —Eugoniaster ephemeralis. Radial abactinal plates. X 40. 

Fig. 9. —Lithosoma ocklerotatus. Actinal surface. X f. 

Fig. 10. —Pseudarchaster mozaicus. St. 122. Abactinal surface. X f. 




JOHN MUEEAY EXPEDITION, 1933-34, 



PLATE II 


[Adiará <í* Son, IJd., luipr. 








Fig. 1. —Mediaster murrayi. 
Fig. 2. —Mediaster murrayi, 
Fig. 3. —Eosaster cassidatus, 
Fig. 4. —Mediaster murrayi. 
Fig. 5. —Anihenoides cristatus, 
Fig. 6. —Rosaster cassidatus. 


DESCEIPTION OF PLATE III. 

St. 107. Actinal surface. x 1. 

St. 109. Abactinal surface showing fusion of plates along ray. 
Abactinal surface. X 1. 

Abactinal surface of normal specimen. x 1. 

St. 194. Actinal surface. X 1. 

Actinal surface. X 1. 


X 1. 







JOHX 3IUERAY EXPEDITIOX, 1933-34:, 


Brit. Mus. (Scit. Hist.). 


Eeports, Vol. IV, Xo. 9. 


PLATE IIP 



[Aãlard d' Soii, Ltd., Impr. 










DESCRIPTION OF PLATE IV. 


Nymphaster moebii, All figures X f. 

Fig. 1.—No. 98, 11. St. 122 (Zanzibar), Actinal surface. 

Fig. 2. —No. 100/. St. 184 (Gulf of Aden). Actinal surface. 
Fig. 3.—No. 96. St. 145 (Maldives). Actinal surface. 

Fig. 4.—No. 17c. St. 105 (Zanzibar). Abactinal surface. 

Fig. 5.—No. 98, 14. St. 122 (Zanzibar). Abactinal surface. 
Fig. 6.—No. 98, 16. St. 122 (Zanzibar). Abactinal surface. 
Fig. 7.—No. 96. St. 145 (Maldives). Abactinal surface. 

Fig. 8.—No. 100/ St. 184 (Gulf of Aden). Abactinal surface, 
Fig. 9.—No. 112c. St. 115 (Zanzibar). Abactinal surface. 

Fig. 10.—No. 98, 11. St. 122 (Zanzibar). Abactinal surface. 






JOHX MURRAY EXPEDITIOX, 1933-34. 


Brit. Mus, [Sat. Hist,). 


Reports, Vol. IV, Xo. 9. 


PLATE IV. 



[Adlard oD Soii, Ltd., Impr. 




DESCEIPTIOJSr OF PLATE V. 


Fig, 1. —Anthenoides cristatus. Abactinal surface. X 1. 

Fig. 2. —Stelíasteropsis colubrinus. St. 53. Actinal surface. x 
Fig. 3. —Monackaster umbonatus, Actinal surface. X 1. 

Fig. 4. —Stelíasteropsis tubercuUferus. Actinal surface. X 1. 
Fig. 5. —Stelíasteropsis colubrinus, Abactinal surface. X 1. 
Fig. 6, —Monackaster umbonatus. Abactinal surface. X 1. 

Fig. 7. —Stelíasteropsis tubercuUferus. Abactinal surface. x 1. 



JOHX MUERAY EXPEDITIOX, 1933-34. 


Brit. Mus. (Sat. Hist.). 


Reports, Vol. IV, Xo. 9. 


PLATE V. 



[Adlard d- Soa, Ltd., Impr, 




DESCEIPTION OE PLATE VI. 

Mahahissaster zengi. X 1. 

Fig. 1.—^Actinal surface. 

Fig. 2.—Abactinal surface. 





Brit. Mus, {Sat. Hkt,), 


JOHX MUERAY EXPEDITIOX. 1933-34. 
Eeports, Yol. IV, Xo. 9. 


PLATE YT. 


{AtUurd <L’ Soí}. Ltd.. httpr. 


